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NOTICE, 


iToIume  will  be  found  uncommoDly  rich  in  new 
irtant  scientific  facts.    It  will  not  probably  be 

r  lot  to  include  so  great  a  number  in  so  small  a 
This  is  partly  owing  to  the  sudden  opening 
Continent,  which  has  enriched  the  historical 
}mmencing  the  volume  with  a  vast  number  of 
ts,  many  of  them  of  great  importance.  The 
t  prominent  papers  in  a  scieatiiic  point  of  view 
The  experiments  by  Berzelius  on  the  compoai- 
organized  bodies.  It  brings  a  new  "kingdom 
e  dominion  of  chemistry ;  while  the  uncommon 
'  of  Berzelius  has  given  a  degree  of  perfection 
hours  that  could  hardly  have  been  expected. 
Lussae's  paper  on  Iodine.  It  proves  to  be  a 
cresting  body ;  and  the  new  views  which  its 
es  lay  open  greatly  increase  the  interest  which 
itific  chemist  must  take  in  these  investigations. 
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ERRATA   IN  VOL.  IV. 

fc  4S0^  Ilse  Ki  faf  uid  partiani  of  ihc  ^ein,  nauf  not  portiooi  of  the  f^pclgt. 

-  431,  '—,34,  —  a  granite  throngb  gneiu,  rmd  or  naaile  Ihroosh  caeiu, 
_  491, Se,  —  >ea  rout,  nad  rait  coait. 

-  433, 83,  —  iDtcrrapted,  rtad  inlermiicd. 

-  448,  ^—  S4,  —  plnnc,  nadioaai. 


ERRATA  IN  VOL.  V. 


Pap   H.  Um  is.  fir 

. 5fl, 18,  — 


-    /S6  X  38\        ^      ^ 

r  I 2 — 1,  read  ±  3  «■  v 


SO,  <a,  —  I8S,  rwd  55. 

Tkere  u  an  error  ip  the  diagiam,  Plate  ZXVII,,  whlrb,  referring  onlj  to  the 
line  (bat  is  drawo  threogb  the  centre,  ma;  be  corrected  wftlioDta  nen  plate.  Tbe 
■mall  o  at  tbe  cealre  ibonld  be  a  large  one,  and  the  coDiecntiTe  flntro  uwlar  the 
mill  aad  atom  then  ihoald  refer  to  (be  ctrciei  which  the;  toicb.  Thai  1  li  ricbt, 
bol  tbe  followinf  li  I,  which  ihanld  be  i,  and  lo  oa. 


Page  318,  noon  obiernlJOD,  No*,  difference /«■  —  tf  IS",  rtad  +  ff  13". 
— ~-  318,  mon^ng  obwrrHtlaD,  Jan.  1815,  fiir  34°  IS'  W,  nad  34^  l«'4V. 

• 889,  line  4,  far  Madengb,  nod  Hacleaj. 

—  397,  —  I,  —  or  Changclica,  read  Aruangellca. 
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JANUARY,  1815. 


Article  I, 

Sketch  i^ihe  latest  Improvements  in  the  Physical  Sciencei. 
By  Thomas  Thomson,  M.D.  F.R.S. 

After  an  almost  total  excluaion  from  the  CoDtioent  for  about 
eeten  years,  all  the  kingdoms  of  Europe  have  been  suddenly 
thronn  open;  and  it  has  been  in  our  power,*by  importing  the 
dififerent  foreign  journals,  to  make  ourselves  acquainted  with  the 
various  additicHu  which  the  sciences  hare  received  during  this 
eventful  period.  But  these  journals  amount  to  so  many  voluinei, 
that  I  find  myself  overwhelmed  with  matter,  and  foresee  with 
regret  that  it  will  be  utterly  impossible  for  me  to  lay  before  my 
readers  an  historical  sketch  of  tlie  improvements  which  have  been 
made  in  all  the  physical  sciences.  1  shall  therefore  be  under  t^e 
neceasity  of  confining  myself,  at  least  at  present,  to  those  scieives 
which  nave  been  cultivated  with  the  greatest  ardour,  and  in  m^ch 
the  most  important  improvements  have  taken  place.  Thejf  are 
Chemistry  and  Mineraiogy.  I  shall  pass  more  slightly  ore"  what 
has  been  doi>e  in  these  sciences  lo  Britain  and  France  ;  beciuse  the 
journals  and  acientific  works  of  these  countries  have  already  become 
in  some  measure  known  to  my  readers ;  partly  by  the  contents 
of  the  jimtals  of  Philosophy,  and  partly  by  means  ofthe  other 
London  scientific  journals.  1  shall  dwell  chiefly  on  wlat  has  been 
dime  in  Germany  and  fhe  North  of  Europe ;  because  -tie  hinguagea 
of  these  countries  are  not  Auch  cultivated  in.£rjtair,  and  because 
oar  connectioD  with  them  was  so  completely  internpted,  that  there 
ii  a  considerable  probability  that  most  of  the  facs  which  I  AM 
state  are  unknown  to  at  least  the  greater  number  jf  my  reader*. 
.Next  to  chemistry  and  mineralogy,  electricity,  magnetism,  ani 
Vol.  V.  N«  L  A 
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cmtics,  haw  been  studied  on  the  Continent  with  the  greatest  atten- 
tion. I  shall  take  a  subsequent  opportunity  of  laying  the  improve^ 
nients  made  in  these  sciences  befoic  the  reader. 

ClIEMI&TBV> 

This  science  embraces  so  vast  a  field,  and  is  cultivated  by  so 
numerous  a  tribe  of  \oUries,  that  its  annual  progress  is  exceetliiigly 
striking  and  rapid.  1  shall,  fur  the  sake  of  perspicuity,  arrange  the 
facts  I  have  to  state  under  diR'crent  heads ;  because  1  consider  any 
arrangement,  even  though  imperfect,  as  greatly  preferable  to  no 
arrangement  at  all. 

I.  Generai  Principles. 
There  are  two  generHl  principles  w  chemistry  of  the  utmost  im- 
portance, which  have  lately  attracted  a  great  deal  of  the  attention 
of  chemists,  and  concerning  which  various  theories  have  been  started 
which  have  had  considerable  inSuence  on  the  science.  These  two 
principles  are,  I.  The  power  by  which  bodies  unite  chemically. 
This'^wer  is  usually  known  by  the  name  of  affinity.  2.  The ; 
proportions  in  which  bodies  unite  cliemlcaljy.  Tlie  facts  established 
relative  to  this  point  have  received  tl^e  name  of  the  aiomic  tkiory. 
I  shall  endeavour  to  lay  a  short  view  of  tlie  opinions  relative  to  these 
two  principles  before  my  readers. 

I.  yiffinily.^la  the  year  1803  an  elaborate  set  of  electrical  expe- 
riments on  the  decomposition  of  salts  and  olUer  bodies  by  the  Gal- 
vanic pile  was  published  by  Hisinger  and  Berzelius.*  Tliis  paper 
was  rcpublislied  in*180G  by  the  authors  in  the  Swedish  laoguage.t 
In  1803  an  abstract  of  this  paper  was  translated  from  tlie  Gerioant 
and  publislied  by  tlie  French  chemists  at  Paris.  %  Among  other 
coaclusions  from  tbeir  experimeuts,  the  autliors  draw  the  following; 
Substances  are  decomposed  by  electricity  according  to  a  determinate 
law.  Oxygen  and  acids  arc  attracted  to  the  positive  pole  ;  while 
hydrogen,  alkalies,  earths,  and  metals,  are  attracted  to  the  negative 
pUe.  This  they  consider  as  owing  to  an  affinity  subsisting  between 
ox^en,  and  acids,  and  posiuve  electricity ;  and  between  hydrogen, 
alkriies,  cantis  and  meuls,  aod  negative  electricity.  This  important 
piino'plc  was  still  further  develogud  by  Sir  Hiunphry  Davy,  and 
placea  in  a  very  luminous  point  of  view  in  his  celebrated  lecture 
On  sonc  Chemical  Agencies  of  Electricity,  published  in  tlw  ' 
Transacioni  of  the  Royal  Society  for  1808,  and  which  gained  tha 
prize  pi;u)osed  by  Bonaparte  for  the  moet  important  discovery  in 
galvanism.  This  dissertation  deserves,  in  every  point  of  view,  to 
be  considerid  as  the  most  valuable  of  all  Sir  Humphry  Davy's  phi- 
losopliical  cJscoveries,  His  subsequent  discoveries  were  more 
britfiant,  and  gave  him  greater  eclat ;  but  ihey  were  all  derived 
from  tliis  proliund  dissertation,  which  p<unted  out  the  means  of 
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employing  gafvaHubi  as  an  instrument  of  annly^s,  tu),6  Hie  ptobvt 
bititY  by  nuant  of  it  of  decotnpofing  maD^ltoclies  wbich  had  pf«- 
Tisuly  retirtcd  all  th«  vHbrta  of  ciieitiical  experimeDt. 

)n  this  dissertation  tbe  Author  showed  that  bodies  which  have  i 
eheiucal  afioity  for  each  other  are  in  different  states  of  electrieity  j 
ths  one  being  negatife,  aad  th«  other  positive.  Thus  when  <]uick- 
Itme  and  oxaiie  acid  afe  i*rought  in  contact,  and  separated,  th« 
acid  is  found  to  he  negative,  and  cIm  lime  positive.  Hence  the 
MasoB  wiiy  oxygen  and  acids  are  attracted  by  the  negative  pole  of 
the  faatlery.  Ttiey  are  charged  positively  ;  and  it  is  a  laiv  in  dec 
tiicity  that  bodiea  in  diHenent  states  are  attracted  by  each  oiher^ 
Hydregan,  alkalies,  earths,  and  osidcs,  are  in  a  positive  state  of 
•xcitemenl ;  therefore  they  are  attracted  to  the  negative  pole  of  the 
battery.  Sir  H.  Davy  coneerves,  iviih  Volta,  that  there  is  a  pee«* 
liar  state  of  electricity,  cither  positive  or  neiiHrive,  which  belongs 
to  every  body  ;  that  bodies  which  huveaii  alliiiity  for  each  other  are 
ia  difercM  states,  and  that  the  flegree  of  affinity  is  proportional  to 
the  intensity  of  these  different  states  :  or,  in  other  words,  the  more 
positive  one  body  is,  and  the  inoie  negative  another,  the-  greater  it 
the  affinity  between  them.  If  we  bring  them  into  tbe  same  state, 
that  is,  render  thcra  botb  positiie  or  both  negative,  they  will  no 
longer  reinaiQ  in  corabinatioa,  but  will  scpiw^te  irom  CHch  other. 
Hence  the  reaifln  why  common  electriciiy  and  the  g.dvanic  battery 
decomposes  bodies ;  and  it  is  probaUa  that  by  its  means  most  bodiea 
may  be  decompoaed,  Ijccukc  the  afBnity  between  all  bodies  must 
be  definite,  wkereiu  the  ^vaoio  iaicnstty  may  be  increased  at 
plcaaure  almoat  to  soy  amount.  According  to  this  view  of  the 
sobiect,  chemlcfri  aftiiity  is  tlx  same  power  with  tlie  attractions 
which  exists  between  Ixxlica  in  different  slates  of  ekctrical  excite- 
ment ;  and  if  any  means  cnn  be  fulien  upon  to  measure  this  power> 
Wt  ahalt  at  the  same  time  have  a  measure  of  chemical  affinity. 

Sodi  ia  an  outline  of  ths  hypothesis  of  Sir  Humphry  Davy, 
Every  one,  I  conceive,  who  has  txinsidered  it  with  RttcntiuB,  must, 
ndmit  the  great  importance  of  it  as  a  means  of  advancing  our 
knowledge  of  the  conatituents  of  bodiea,  and  be  aware  that  it  waa 
ia  ooBScqueTKm  of  it  that  ^ir  H.  Davy  was  led  to  attempt  the  de-, 
ooaaposltion  of  the  alkalies  and  eaiths,  and  to  obtain  the  sjilendid 
success  with  which  these  fortunate  attempts  were  attended.  He  will 
recollect  also  the  6cts  ad^'anccd  in  support  of  ii  by  Vulia  and  Mr. 
Bnnde,  and  the  happy  fitcility  wiih  which  it  enables  ui  to  esplaia 
nanj  thrngs  that  formerly  appeared  exceedingly  obscure. 

I  am  for  frooi  pretending  to  call  in  question  the  probability  tliat 
this  hypothesis  may  ultimately  turn  out  accurate,  and  think  it 
eotitled  to  the  closest  attention  of  every  cheiout  and  clectriciao  ; 
but  if  it  be  correct,  I  conceive  that  the  theory  of  electricity,  which 
at  present  prevails,  will  not  be  able  to  stand  its  ground.  If  negative 
and  positioe  elccirieity  be  qualities  inherent  in  bodies,  and  conti- 
nuing in  them  aftex  they  unite  together,  I  cannot  for  my  part  con- 
ceive the  one  to  consist  in  a  deficiency  of.clectric  matter,  and  the 
4  2 
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othef  In  ui  excess  of  it.  Neither  can  I  conceive  with  M.  Dufsy, 
tbe  Abbe  Haiij,  and  Aime  other  French  electriciaiu,  that  oegstiTe 
electricity  cODsitts  in  one  ftuidf  snd  positive  electricity  in  another, 
which  hure  an  attnictioD  for  each  other,  and  neutralize  each  other 
when  they  come  in  contact.  But  I  can  coDceive  negative  and  positive 
electricity  to  be  two  attractions  inherent  in  dilFerent  bodies,  which 
make  them  unite  with  each  other,  and  keep  them  united.  But  if 
we  adopt  this  view  of  the  subject,  we  are  not  cmly  embarrassed  by 
the  difficulty  of  explaining  many  electrical  phenomena,  but  we  lose 
the  benefit  of  all  ttie  facts  stated  by  Volta,  and  of  most  of  those 
advanced  by  Sir  H.  Davy  in  favour  of  his  hypothesis.  I  myself, 
therefore,  thdugh  disposed  to  think  fovourably  of  the  Davian  hypo- 
thesis of  chemical  affinity,  consider  it  as  very  far  from  being  suffi- 
ciently established  to  constitute  the  basis  of  our  researches  and  our 
arrangements. 

This,  however,  has  been  done  by  Berzelius,  who  has  bestowed 
nach  attention  on  it,  and  is  certainly  for  better  acquainted  with  the 
Acts  brou^it  to  light  in  support  of  it  than  1  can  pretend  to  be.  His 
view  of  the  subject  does  not  differ  much  from  that  of  Sir  H.  Davy } 
but  the  additions  which  he  has  made  when  we  come  to  compare 
them  with  the  present  theory  of  electricity,  or  ^fiih  any  theory 
hitherto  proposed,  ar^eufficiently  puzzling.  According  to  fain  the 
acid  or  alkuUne  nature  of  a  body  depends  upon  the  state  of  its 
electricity.  If  it  be  permanently  negative,  it  is  of  an  acid  nature } 
if  it  be  permanently  posilivef  it  is  alkaline.  But  when  he  adds  that 
a  body  may  be  positive  with  respect  to  one  body,  and  negative  with 
respect  to  another }  though  nothing  is  more  easy  than  to  reconcile 
this  with  the  common  doctiine  of  chemical  affinity,  it  would  be 
somewhat  difficult  to  reconcile  it  with  the  theoiy  of  electricity,  I 
.  am  for  from  saying  that  the  thing  is  impossible;  but  in  order  to 
attempt  an  explanation  of  it  with  success,  it  would  be  necessary  to 
midte  veiy  sweeping  cbanges  in  tbe  electrical  doctrhies  at  present 
admitted. 

Berzelius  hat  given  a  table  of  the  chemical  substances  in  the 
order  of  the  intensity  of  their  electricities,  beginning  with  the  one 
attracted  most  strongly  to  the  positive  pole,  or  tbe  most  intensely 
native  substance ;  and  terminating  with  the  body  which  is  at- 
tracted moat  stroDglv  to  the  negative  pole,  and  therefore  la  most 
intensely  positive,  'loe  native  intensity  diminishes  as  we  proceed 
downwards  in  the  table,  and  at  last  in  the  centre  finally  disai^iears, 
Tlien  the  positive  intensity  begins ;  at  first  vtty  weak,  but  it  gra- 
dually increases  as  we  go  downwards,  and  becomes  greatest  at  the 
lower  end  of  the  table.  Hence  the  affinity  of  the  two  substances 
at  the  two  extremes  of  the  table  is  greatest  of  all ;  and  as  we  ad- 
nnce  to  the  middle  of  the  table,  that  affinity  gradually  diminishes, 
and  at  last  disappears.  As  I  do  not  know  the  dafa  from  which 
Serzelius  constructed  his  table,  I  have  no  means  of  judging  of  its 
accuracy ;  but  I  shall  ^v«  the  table  io  this  place,  as  being  well 
entitled  to  the  attention  of  tbe  chemical  reader.    It  is  doubtless 
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•UMeptible  of  great  improvements :  but  such  a  table,  if  it  could  be 
coDstnided  widi  liccuracy,  would  be  ot  prodigious  service  to  tbc 
progress  of  ecientific  cheoiistiy. 

Oxygen,  Columbiutn,  Cobalt, 

Sulphur,  Titanium,  UraoiuiD, 

Nitricum,  ZircoDium,  Zinc, 

Muriniic  radicle.      Osmium,  Iron, 

Phosphonis,  Bismuth,  Manganese, 

Fluoric  radicle.        Iridium,  Cerium, 

Boron,  Platinum,  Yttrium, 

Carbon,  Gold,  Glucinum, 

Hydrogen,  Rhodium,  Aluminium, 

Araenic,  Flilladiuai,  Magnesium, 

Chromium,  Mercury,  Calcium, 

Molybdenum,  iiilver.  Strontium, 

INjngsten,  Lead,  Barytium, 

Antimony,  Tin,  Sodium, 

Tellurium,  Nickel,  Potuaium. 

Silicon,  Copper, 

According  to  thu  table,  oxyg^^n  and  potasuumllare  the  greatest 
Affinity  for  each  other;. and  there  is  very  little  idEnity  between 
Iridium,  platinum,  and  gold. 

M.  Oersted  published  at  Berlin,  in  1812,  a  work  entitled  Consi- 
derations on  the  Physical  Laws  of  Chemistry  deduced  from  the 
new  Phenomena.  Like  Davy  and  Bera^ius,  be  has  adopted  the 
clectiicat  theory  of  affimly ;  but  he  has  not  been  so  reserved  as 
these  philosophen.  On  the  contrary,  he  has  pushed  matters  as  ftr 
a*  they  will  go,  and  has  endeavoured  to  make  his  electrical  hypo- 
thesis complete  in  all  its  parts.  As  this  theory  has  attracted  great 
attention,  and  gained  great  eclat  id  Gerroany,  though  I  believe  it 
is  entirely  unknown  in  Britain,  I  shall  give  the  outlines  of  it  in  this 
place. 

He  considerB  the  phenomena  of  electricity,  galvanism,  magnetism, 
heat,  light,  and  chemical  affinity,  as  all  depending  on  the  same 
forces ;  and  he  shows  that  the  same  cause,  which  in  one  ease  pio- 
ducei  electrieaf  actions,  occasions  in  another  chemical  actions. 
These  ac^oi  atvproduced  by  two  forces ;  the  one  negative,  the 
other  positive.  Tliese  forces  are  oppcaite  to  one  another;  and  by 
being  made  to  act  against  one  another,  may  suspend  or  destroy  one 
another. 

Heat  is  produced  by  ibe  eztinctJon  ot  the  two  forces,  either  in 
electrical  or  cheoiical  processee.  We  oiay  suppose  also  that  the 
light  is  derived  from  the  same  cause. 

Acids  which  are  itttacted  to  the  sane  pole  as  <«ygen  possess  the 
same  force  with  that  princ^le;  while  alkalies  and  combustible 
bodies,  which  are  attracted  to  the  of^posite  pole,  possess  the  o«io- 
site  force.  Oersted  arranges  chemical  subsunces  under  two  series: 
the  first  containing  the  products  of  combustion ;  the  second,  the 
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snpporters  and  combustibles.  Those  of  the  on?  series,  xccoidiag  to 
him,  do  not  combine  witli  thcfce  of  the  other ;  except  sulphur  and 
phosphorus,  which  combtne  botli  with  the  mstali  end  atkalie),  and 
therefore  cmistituie,  ae  it  were,  the  (TonsUion  from  the  one  series  to 
the  other,  He  endeavours  to  distribute  the  bodies  in  these  series  in 
a  kind  of  tu'ithnietical  progression,  begintiing  with  the  most  com- 
bustible bodies,  as  hydrogen,  ammonia,  potassium;  and  contrnuing 
to  the  least  combustible,  as  platinum,  rhodium,  iridium.  If  we 
suppose  the  series  continued  farther,  we  are  led  to  the  idea  of  a  body 
absolutely  incombuBtible.  This  body  must  possess  in  the  highest 
degree  the  properties  which  are  the  opposite  to  combustibility]  and 
{n  coDi>eQuence  of  the  attraction  which  exists  betneen  ic  and  com- 
bustible bodies,  it  must  produce  the  strongest  action,  which  is  that 
of  combustion.  This  incombustible  body,  in  the  present  state  of 
our  knowledge,  is  oxygen. 

Between  osygen  and  iridium  the  author  places  carbon,  phospho- 
rus, and  sulphur.  This  last  substance,  though  heat  makes  it  pass 
into  the  state  of  a  combustible,  ought  to  be  considered  as  a  negative 
body. 

The  products  constilttte  a  simikr  series,  winch  commences  with 
the  most  energAic  alkalies,  and  passes  to  those  which  are  more 
^ble,  till  wp  come  to  bodies  such  as  uttunina,  in  which  that  pro 
perty  is  balanced  by  the  opposite  propeny  having  the  same  force, 
rnien  cotne  bodies  of  a  predominating  acidity.  This  is  tt  firat  feeble 
in  the  bodies  nearest  the  point  of  equilibrium,  but  it  becomes  of  an 
^treme  activity  in  the  bodies  at  the  greatest  distance  from  that 
point.  We  see  that  each  series  commences  with  a  certain  sum  of  a 
property,  which  diminishes  in  arithmetical  progreiaion,  and  termi- 
nates by  leaving  the  bodies  possessed  of  the  opposite  property. 

Two  bodies  which  belong  to  the  oppositii  extremes  of  a  series 
combine  wi^  great  force  ;  but  the  energy  of  this  action  seems  to 
change  th^r  state,  since  the  product  uf  the  eombinalion  no  longer 
belongs  to  tlie  same  order  of  affinities.  The  compounds  of  oxygen 
and  a  combustible  body  pass  into  the  series  of  products,  as  likewise 
do  those  of  hydrogen  and  sulphur,  of  tellurium,  and  without  doulrt 
thoM  of  various  other  bodies.  The  compound  of  an  acid  and 
^Ikali  no  longer  belongs  to  the  series  of  product;,  but  to  that  of  the 
salts.  Or  the  other  hand,  compounds  between  bodies  at  no  great 
distance  from  each  other,  as  between  two  acids  w  two  alkalies,  do 
not  go  out  of  the  scries. 

This  law  embmces  all  the  bodies  having  the  same  preponderating 
forces ;  so,  however,  th;J  these  bodies  cannot  he  confounded.  It 
present^  says  the  author,  under  a  simple  expresMon  this  truth,  that 
the  same  force  may  exbt  in  a  state  so  difierent  that  ail  its  attraction 
ibr  the  opposite  ftn-ce  will  not  be  sufficient  to  make  it  cater  into 
combination.    Tlie  two  most  different  states  are  found  in  the  sup^ 

Cers  and  the  productSk     The  third  state  is  in  the  neutral  salts ; 
they  bear  a  close  resetoblance  to  those  products  that  are  placed 
near  the  point  of  equilibrium.    Combuiiibility,  then,  it  the  pre- 
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pdnderance  of  the  positive  force  in  k  particular  tfatt,  vhi^  M; 
Oersted  ch"s  the  statt  i^'  sappuriers,  m  of  the  first  ctots  of  bodies. 
Alkalinitj'  presents  the  same  rorce,  but  in  a  difierent  Etate,  whtck 
he  oaila  the  stale  ^'  prodacls,  or  cf  the  second  cIbrb.  We  do  not 
know  the  nature  of  ttiis  ditferencf,  but  we  know  that  it  exieti,  and 
that  (he  forces  are  in  i  state  of  greater  liberty  io  the  first  class  than 
io  the  second. 

Combustion  sometimes  ^ves  us  alkaline  pDoducfif  sometinies 
acid,  and  sometitoei  neutral  ones.  The  product,  hy  combining 
'  with  oKygcn,  loses  either  in  part  or  entirely  its  free  positive  force, 
and  pHSse^  to  the  order  of  bodies  of  the  second  ittiie.  The  same 
thing  happtns  to  the  negative  force  of  the  oicygen.  If  the  body  be 
combastible  in  b  high  degree,  and  does  not  combine  with  too  much 
oxygen,  the  positive  force  still  preserves  the  preponderanie,  and  the 
body  is  alkaline.  If,  on  the  contrary,  the  body  he  but  little  com- 
bustible, and  combine  with  a  great  deal  of  oxygen,  the  negative 
force  remains  preponderant,  and  the  body  is  acid. 

In  oxygenated  bodies  we  find  of  necessity  a  combastible  body  and 
ongen  lintted  together,  and  constituting  a  body  of  the  second  class. 
Hence  we  most  conclude  tFiat  these  bodies  unite  together  the  two 
opposite  properties,  the  iilkaline  and  acid,  one  of  which  is,, often 
rendered  insensible  by  the  other.  Howerer,  in  a  great-number  .of 
other  combinations,  both  properties  subsist  together.  This  is  the 
case  In  the'  oxides  of  lead,  copper,  Jlc.  In  tome  bodies  we  find  the 
positive  or  negative  force  in  both  states  at  the  «ame  time.  Thus 
ammotiiB  po8sesses  both  the  positive  fierce  of  the  first  class  and  that 
of  tlie  second  {  while  the  nitric  and  oxymuriatic  acids  possess  thb 
negative  force  both  of  the  first  and  second  clas.  This  is  th« 
natural  eBect  of  a  combination,  either  feeble  or  br  from  the  point 
.oS  saturation,  by  nhich  a  force  is  reduced  to  an  inferior  state.  In 
the  conibinatiun  of  tellurium  with  hydrogen,  the  negative  force  of 
the  metal  is  sufficiently  changed  by  the  positive  force  of  the 
hydrc^en  to  occasion  a  state  of  acidity.  The  positive  force  con- 
tained either  in  the  hydrogen  or  in  the  tellurium  hag  not  suKred 
enough  of  change  to  come  to  the  state  of  acid.  Hence  we  find  in 
tell  ore  t^  hydrogen  gas  a  strong  combustibility,  and  a  very  distinct 
acid ity,^cist tug  together. 

It  IS  well  known  that  electricity  produces  heat.  M.  Oersted 
ascribes  this  effect  to  a  union  between  the  two  opposite  electric 
forces  ;  and  it  is  so  mudi  the  more  intense,  the  greater  obstacles  the 
transmission  of  the  electricity  meets  with,  provided  that  these  ob- 
ttades  may  be  overcome.  The  transmissiop  of  electricity  consists 
in  a  series  of  attractions  and  repulsions,  or  in  the  undulatury  move- 
ment experienced  by  the  peculiar  force*  of  ihe  body.  Chemical 
anion  between  electro-negative  and  electro- posirive  bodies  excites 
always  heat,  and  none  of  the  electrical  forces  escapes  in  a  state  of 
liberty.  However,  the  increase  of  conducting  power  may  counter- 
balance thu  eH'ect,  and  even  overcome  it,  and  then  cold  is  excited. 

There  exists  three  principal  combinatioas  between  the  electrical 
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forces,  which  are  the  same  m  the  chemical  fbrMS.  The  first  is  the 
pombiiiation  between  the  forces  themselves ;  the  result  oF  it  is  the 
coDtractioQ  of  the  two  ioicet,  or  their  reduction  to  a  smaller 
volume,  with  the  dUengagemeot  of  ligh<  and  heat.  The  second  is 
the  combination  of  a  product  with  a  supporter.  The  result  of  it 
}ikewige  is  coodensatioii,  and  the  evolution  of  light  and  heat, 
though  not  to  so  great  an  exient  as  in  the  first  case.  The  third 
degree  cunusts  in  the  combination  of  an  alkali  with  an  acid.  It  is 
rarely  accompanied  by  the  disengagement  of  light,  hut  always  with 
the  disengagement  i»  heat.  A  condensation  likewise  takes  place 
unless  peculiar  causes  modify  the  result.  Expansion,  which  is  the 
effect  of  a  repulsive  force  in  bodies,  is  most  frequently  owing  to  an 
excess  of  one  of  the  electric  forces.  CoDtraction  is  the  effect  t£ 
an  equilibrium  between  the  forces,  and  of  their  mutual  extinction. 

Tlie  forces  which  produce  the  electrical  and  chemical  actions  di 
bodies  are  the  same  as  those  which  produce  the  mechanical  pnuer- 
ties  of  bodies.  Impenetrability  depends  aa  the  resistance  which 
the  expansive  power  of  two  forces  opposes  to  a  body  endeaTonring 
to  penetrate  the  space  already  occupied  by  another  body.  CobesioD 
is  the  effect  of  the  two  forces,  which  attract  oue  another.  Uni- 
versal attraction  consists  in  the  action  at  a  distance  of  the  two 
forces  upon  each  other,  supposing  the  expansive  power  of  each  force 
not  10  extend  tieyond  tlie  sur&ce  of  bodies. 

Such  is  an  abstract  of  M.  Oersted's  hypothesis,  as  far  as  I  have 
been  able  to  make  it  out.  It  is  fair,  however,  to  state,  that  1  have 
not  had  an  opportunity  of  perusing  his  own  work,  but  only  the 
abstracts  of  it  published  in  some  of  the  German  journals,  and  an 
outline  given  by  Van  Mons  in  his  translation  of  Sir  U.  Davy's  Ele- 
mentary Work.  Hence  it  is  very  possible  that  I  may  not  have  done 
the  author  justice,  and  that  some  of  the  parts  of  his  hypothecs, 
which  appear  the  most  whimsical  and  absurd,  would  assume  another 
aspect  under  the  explanations  of  the  author  himself.  On  that 
account  I  shall  not  attempt  any  critical  exam'matton  of  this  hypo- 
thesis, which  has  given  the  author  considerable  celebrity  in  Ger- 
many. Its  weak  parts  and  inconsistencies  are  sufficiently  obvious  to 
those  who  have  followed  the  late  improi'emeDts  in  electaicity  and 
chemislry.  The  metaphysical  pan  I  do  not  fully  undeisfttid  ;  nor 
have  I  been  able  to  make  out  whether  the  author's  electrical  forces 
be  substances  or  qualities. 

At  present,  then,  it  seems  to  he  the  prevailing  opinion  of  chemisti 
that  chemical  affinity  is  identical  with  electrical  attraction.  The 
opinion  possesses  much  plausibility,  and  even  probability;  but  much 
remains  to  be  done  before  it  can  be  considered  as  established,  and 
piade  the  foundation  of  our  cliemical  reasonings. 

II.  Propurtions  in  whkk  Bodies  combine  chemically. — That  the 
nliimate  panicles  of  matter  consist  of  atoms,  incapable  of  farther 
tubdivigbu,  k  an  opinion  which  has  been  pretty  generally  received 
nmong  philosophers  ever  since  the  time  of  the  Greeks;  and  since 
lite  Fstsblishment  of  the  Netvtonian  philosophy  this  mioicm  hu 
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becoine''aImost  universal.  That  substances  Mwaya  enter  into  cfae- 
nical  con]binB(ion,--in  determinate  proportiona  which  never  vary, 
has  been  known  ever  sinct  chemists  acquired  the  art  of  analysiug 
bodies.  I'hus  tnrbonate  of  lime,  wherever,  or  in  whatever  state,  it 
occurs,  is  always  a  compound  of  43*2  carhonic  acid  and  57'^  lime; 
and  sulphate  of  barytes,  of  34-5  sulphuric  acid  and  65-5  barytes. 
In  like  manuer,  the  yellow  oxide  of  lead  is  always  a  compound  of 
100  lead  and  7'7  oxygen;  and  red  oxide  of  mercury,  of  100  nier- 
cury  and  8  oxygen.  Sulphuric  acid  is  always  composed  of  three 
parts  of  oxygen  and  two  parts  of  sulphur ;  and  carbonic  acid,  of 
2000  oxygen  and  751  carbon.  This  law  is  universally  admitted  bj 
chemists ;  and,  indeed,  the  more  rigorously  it  has  been  examined, 
the  more  conspicuous  and  decided  have  become  the  proofs  in  ita 
favour.  Even  Berthollet,  who  seems  to  be  an  enemy  to  the  atomic 
theory  in  the  abstract,  has  admitted  that  all  known  compounds 
unite  in  determinate  proportions  j  and  has  endeavoured  to  reconcile 
this  fact  to  his  own  opinions  by  several  highly  ingenious,  and  some 
rather  whimsical,  arguments.  The  few  exceptions  which  he  was 
able  to  muster  up  against  the  law  have  all  disappeared  before  the 
more  rigid  and  exact  examination  of  modem  analysts. 

Mr.  Dalton  was  the  6rat  person  who  ventured  to  account  fi>r  thk 
fixedness  in  chemical  proportions.  According  to  him,  it  is  the 
aTdms  of  bodies  that  unite  together.  One  atom  of  a  body,  a,  unites 
with  one  atom  of  a  body,  i,  or  with  two  atoms  of  it,  or  with  threc^ 
four,  ike.  atoms  of  it.  I'he  union  of  one  atom  of  a  with  one  atom 
of  b  produces  one  compound,  the  union  of  one  atom  of  a  with  two 
atoms  of  h  produces  another  compound,  and  so  on.  Each  of  these 
compounds,  of  f»>urse,  must  consist  of  the  same  proportions,  be* 
cause  the  weight  of  every  atom  of  the  same  body  must  of  necesntj 
be  the  same. 

We  have  no  means  of  demonstrating  the  number  of  atoms  wluch 
unite  together  in  this  manner  in  every  compound ;  we  must,  there- 
fore, have  recourse  to  conjecture.  If  two  bodies  unite  only  in  one 
pn^rtion,  it  is  reasonable  to  conclude  that  they  unite  atom  to 
atom.  Hence  it  is  most  likely  that  water  i<  composed  of  one  atom 
of  oxygen  and  one  atom  of  hydrogen  ;  oxide  of  silver,  of  one  atom 
silver  and  otfe  atom  oxygen ;  and  oxide  of  zinc,  of  one  atom  zinc 
and  one  atom  oxygen. 

When  a  body  \ua  the  property  of  uniting  with  rariuns  doses  of 
oxygen,  we  can  then  determine  the  number  of  atoms  which  con- 
stitute the  compounds.  Thus  manganese  uniteis  with  ibur  doses  of 
ox^en;  and  supposing  the  manganese  to  be  represented  by  100, 
the  oxygen  of  each  respective  oxide  is  represented  by  the  numbers 
I4,  Zt*,  42,  5ti;  but  these  numbers  are  to  each'  other  as  the 
numbers  one,  two,  three,  bur.  Hence  the  first  oxide  is  composed 
of  one  atom  manganese  and  one  atom  oxygen;  the  second,  of  one 
atom  manganese  and  two  atoms  oxygen  ;  the  third,  of  one  atom 
manganese  and  three  atoms  oxygen ;  and  the  fourth>  of  one  atom 
manganete  and  four  atoms  oxygen.    In-like  manner,  u  mercury 
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'  combinei  irith  tvro  doses  of  oxyj^n,  and  forms  two  oxidof,  t)ie  fiftt 
composed  of  ]00  mercury  and  four  oaygeu,  and  the  second  of  100 
mercury  sod  eight  oxygeo,  it  is  obvious  tlut  the  first  must  be  a 
compound  of  one  atom  mercury  aud  one  atom  oxygen,  and  the 
Kcood  of  one  atom  mercury  and  two  aioms  oxygen. 

Nur  is  there  any  difficulty  with  resptct  to  iron.  There  are  two 
oxides  of  that  'metal :  the  first  composed  of  100  iron  and  28 
oxygen ;  the  second  of  100  iron  and  42  oxygen.  Jfow  as  28  is  to 
42  as  [WO  to  tliree,  it  foUowa  that  the  6rst  is  a  compound  of  one 
•torn  iron  and  two  atom^  oxygen  ;  tlie  second,  of  one  atom  iioa 
and  three  atoms  oxygen.  The  same  rule  holds  good  with  respect  to 
the  oxides  of  nickel  and  cobalt. 

If  we  know  the  number  of  atoms  of  which  a  body  is  combined^ 
md  the  proportion  of  the  constituents,  there  is  no  ditficuliy  io  de~ 
termioing  tlie  proportional  weight  of  the  atoms  of  which  it  is  com- 
posed.  Thus  if  water  be  composed  of  one  atom  of  oxygen  and  one 
atom  of  hydrogen,  and  if  the  weight  of  tlie  oxygen  in  water  is  |o 
that  of  the  hydrc^en  as  /t  to  °°^>  '^^"  '^  follows  that  the  weight 
of  an  atom  of  oxygen  is  to  that  of  an  atom  of  hydrogen  as  74-  ^o 
one.  If  blaci<  oxide  of  mercury  be  composed  of  one  atom  of 
mercury  and  one  atom  of  oxygen,  and  if  it  be  composed  of  100 
mercury  and  four  oxygen,  then  an  atom  of  mercury  is  to  th%  weight 
of  an  atom  of  oxygen  as  100  to  four,  or  as  25  to  one.  If  black 
Oxide  of  iron  be  composed  of  one  atom  iron  and  two  atonu 
oxygen,  and  if  it  consist  of  100  iron  and  28  oxygen,  then  an  atom 
of  iron  is  to  an  atom  of  oxygen  as  100  to  14,  or  us  714:^  to  one. 
Such  »  the  meihod  of  determining  the  weight  of  an  atom  of  the 
diflereot  substances  upon  which  experiment  has  hitherto  been  made. 
The  advantage  of  sucn  a  knowledge  is  immense;  because  it  gives 
lu  the  proportions  in  which  the  diflerent  substances  unite  togeiherj 
and  even  enables  us  to  calculate  the  proponional  constituents  of  all 
compound  bodies,  independent  of  experiment,  and  with  more  accii- 
lacy  than  would  reault  from  experiments  unless  conducted  With 
UDCommon  precautiooa. 

Hitherto  the  only  persons  who  have  written  upon  the  subject  of 
dwmical  atoms  are  Mr.  Dalton,  Sir  Humphry  Davy,  Dr.  tierze- 
lius.  Dr.  WolIasloQ,  and  myself.  Mr.  Daltun  made  choice  of 
bydrpgen  as  his  unit,  because  it  is  the  lightest  of  all  the  atoms ; 
and  Sir  H.  Davy  has  followed  his  example.  But  as  oxygen  enters 
into  a  much  greater  number  of  compounds  than  any  other  body,  it 
was  chostn  by  Dr.  Wolia^too  and  Dr.  Berzelius  as  the  most  conve- 
nient unit;  Hod  in  the  tables  of  atoms  which  I  have  published  in 
the  dilftrent  volumes  of  the  Aimals  of  Philosophy,  I  iiavc  followed 
their  example.  Ber^elius  considers  an  atom  of  oxygen  to  weigb 
100,  WoUnston  makes  it  weigh  10,  and  1  myself  make  Its  weight 
one.  The  reader  will  perceive  that  these  three  number  are  the 
same,  the  only  difference  being  the  position  of  the  decimal  point. 

Tlie  person  who  has  hitherto  made  the  greatest  number  of  expe- 
riments upon  this  impt^nt  subject  is  Dr.  Berzelius }  and  be  has 
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(xniaidered  hiimelf  as  entitled,  bj  the  results  which  he  bu  obtained^ 
to  establish  two  propositions  which  he  coDsiden  as  axioms  or  cbe- 
tnical  first  priociples,  and  which  liave  a  prodigious  infiueDce  on  xhe 
whole  doctrine.     These  axioms  are  the  following  : — 

1.  In  all  compounds  of  iaorganic  matter  one  of  the  constitueDta 
is  alwBjrs  in  the  state  of  a  single  atom.  According'  to  this  axibin, 
no  inorganic  compound  is  erei'  composed  of  two  atoms  of  s  united 
with  three  atoms  of  ^,  or  of  three  atoms  of  a  united  with  four  atoms 
of  I/,  &c. ;  but  always  of  one  atom  of  a  united  with  one,  two, 
three,  four,  &c.  atoma  of  I.  This  axiom,  if  it  hold  good,  which 
Berzeiius  thinks  it  will,  greatly  nmpli6es  the  doctrine  of  atomic 
oombirution,  as  far  as  inorganic  bodies  are  concerned,  and  reduces 
Ae  whole  to  a  siate  of  elemenury  facililT. 

£.  When  an  acid  unites  to  a  base,  the  ox^;en  in  the  add  b 
alwajq  a  multiple  of  the  osygen  io  the  base  by  a  whole  numbci^ 
and  generally  by  the  number  denoting  the  atoms  of  oxygen  in  the 
acid.  Thus  sulphuric  acid  contains  three  atoms  of  oxygen  :  IQO 
parts  of  it  contain  tiO  oxygen  ;  and  tOO  parts  of  sulphuric  aoid 
combine  vitit,  and  saturate,  a  quantity  of  base  which  contaiof  20 
oxygen.  Now .  20  multiplied  by  three,  the  number  of  atoma  of" 
•xygen  in  sulphuric  acid,  makes  60  the  quantity  of  oxygen  in  100 
of  sulphuric  acid. 

Such  are  the  two  axioms  of  Berzelius,  which  h«  ha$  made  Ae 
faondation  of  his  whole  reasoning,  and  frum  whicdihe  has  deduced 
hii  rules  for  determining  the  proportion  of  oxygen  in  bodies,  nad 
lite  number  of  atoms  of  which  they  are  compoaed.  1£  they  tiold 
good,  and  hitherto  (bey  have  answered  woDder&lly  well,  they  must 
be  admitted  to  be  of  the  utmost  importatice,  and  to  give  Wacility 
And  elegance  to  our  chemical  investigations  which  could  scarcelj 
have  been  looked  for. 

Mr.  Dalton,  the  founder  of  the  atomic  theory,  baa  not  adopted 
cither  of  these  axioms.  At  the  same  time  he  ha*  Dot  advaooed  any 
fiici  in  opposition  to  them  ;  but  only  that  there  is  nothing  in  the 
atomic  theory  whiuh  necessarily  leads  to  their  adoption.  This  is 
doubtless  true.  The  axioms  are  merely  empyrical,  and  deductions 
from  analyses.  Yet  if  they  hold  in  all  the  analyses  hitherto  made, 
we  cannm  well  refuse  them  a  good  deal  of  generality;  asd  the 
best  mode  of  proceeding  seems  to  he  to  admit  them  till  somt 
exception  to  them  be  discovered. 

Bersflius,  considering  the  atomic  theory  to  labour  iflider  difficul- 
ties, which  in  the  present  state  of  our  knowledge  we  are  not  aAiit 
to  surmount,  has  substituted  in  its  place  another,  which  he  con- 
ceives to  be  easier  and  simpler.  This  may  be  called  the  thewy  of 
volumes.  He  conceives  bodies  to  be  all  in  the  gaseous  state,  and 
embraces  the  opinion  of  Gay>LAnsac,  that  gaseous  bodies  always 
unite  in  volnmes  that  are  aliquot  parts  of  each  other.  One  volume 
of  one  body  always  unites  with  one,  two,  three,  &c.  volumes,  of 
another.  How  this  alteration,  which  consists  merely  in  the  substi- 
tution of  the  word  volume  for  atom,  »mptl&es  the  atomic  theory,  or 
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RiDOves  any  of  the  difficulties  under  which  it  Isboan,  is,  I  owd, 
beyood  my  conipreheasion.  But  Berzelius  has  deierved  so  well  of 
chemistry,  .that  he  may  be  indulged  id  at>y  iaDoceut  whim  wluch 
produces  no  deterioration. 

Ishould  tale  up  too  much  room  were  I  here  to  give  a  table  of  the 
weights  of  the  atoms  of  bodies.  I  must  satisfy  myself  with  referring 
to  the  diflcrent  papers  which  I  have  inserted  in  the  Armali  of  Phi' 
losophy  OD  the  subject,  to  the  paper  of  Beizelius  in  the  third 
volume  of  the  Armals,  in  which  will  be  found  bU  tabic  of  the 
weights  of  BO  atom  of  the  simple  substances,  and  to  Dr.  Wollas- 
ton's  scale  of  chemical  equivalents.  The  wei^ts  given  in  these 
dme  diSerent  tables  do  not  always  coincide  with  each  other ;  but 
in  general  a  very  Dear  approach  to  coincidence  will  be  perceivedL 
In  sotat  cases  the  weights  that  I  hare  assigned  are  half  those 
gifen  by  Berzelius.  The  reasoa  of  this  is  obvious }  and  the  eir- 
cumetaBcc  can  occasi(»i  no  difficulty  or  ambigui^, 

11.  Light  ttid  Heat. 

ta  the  Bccoont  of  the  progress  of  chemistry  whkb  I  gne  at  the 
begin'nnig  of  bst  year,  I  had  to  state  a  coosidenble  number  ai 
important  additions  to  the  doctrine  of  heat,  and  its  connectioa 
with  light ;  but  at  present  this  deparCoient  of  the  sdence  is  nearljr 
barren.  M.  Berard  has  repeated  and  confirmed  the  experiments  of 
I^.  Herschel  on  the  heating  power  of  the  different  rays  of  solar 
light.  He  found  the  greatest  beating  power  at  the  extremity  of  the 
ml  ray.  He  likewise  repeated  the  experiments  of  Wollaston, 
Ritter,  and  Bocbman,  on  tne  deoxidizing  power  of  the  solar  ray*. 
He  foand  it  greatest,  as  they  had  done,  m  the  violet  ray ;  and 
traced  it  in  a  diminithiog  rate  to  the  middle  of  the  spectrum, 
where  it  disappeared. 

Moricbini,  a  Roman  chemist,  annouQced  smne  time  ago  that, 
vAk^  steel  needles  are  exposed  to  the  actitm  of  the  violet  ray,  they 
are  converted  into  magnets.  This  experiment  has  been  repeated  in 
France,  but  lias  not  been  attended  with  success. 

III.  Simple  St^porters  and  Combmtibles  with  their  Compouxdi. 

There  are  a  considenble  number  of  facts  to  relate  reqiectiog  thi* 
branch  of  chembiiy. 

1.  Iodine. — This  singular  substence  was  discovered  some  yean 
•go  fay  M.  Courtois,  a  saltpetre  manufacturer  in  Paris.  It  was  tint 
ezwained  by  Clement  and  Desormes,  then  by  Sir  H.  Davy,  and 
lastly  by  Gay-Lussac.  It  u  obtained  from  kelp  by  a  very  easy 
mocess,  which  has  been  described  in  the  Annals  of  Phiksophy. 
French  kelp  yields  K  in  much  greater  abundance  than  British  kelp. 
Hence  it  would  appear  that  the  sea  plants  that  yield  it  are  more 
abundant  in  the  English  Channel  than  on  the  east  or  west  coast  of 
Britain.  Iodine  is  in  small  crystals,  which  Dr.  Wollasian  has 
ssccrtained  to  be  octahedrons.  It  has  the  metallic  lustre,  and 
lesembtes  plumbago  in  colour,  though  its  luatie  it  concidereblf 
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neflter.  It  has  8  peculiar  smell,  ia  very  volatile,  ao^  very  pcnsonoos 
in  its  nature  vheD  taken  internally.  Its  specific  gnviiy  is  rather 
leia  than  Four,  that  of  water  beinp  one.  / 

Iodine,  as  fiir  as  experiment  has  hitherto  gone,  must  be  consi- 
dered aa  a  simple  substance  ;  and  it  helongs  to  the  class  of  sup- 
porters, thougn  it  is  by  fiir  the  worst  supporter  known.  Its  wpour 
rapports  the  combustion  dT  potassium,  and  it  combines  rapidly  with 
phosphtmis,  evolving  much  heat,  thoi^  no  light.  When  iodine 
11  heated,  it  is  volatilized  at  rather  a  low  temperature,  and  con- 
verted into  ^)eauti All  violet-coloured  vapour,  ^m  which  it  bsi 
received  its^me.  This  vapour,  as  far  as  L  can  find,  possesses  very 
little  elasticity  at  the  temperature  of  212°. 

Iodine  combines  with  cblorine,  and  tbnns  a  peculiar  acid.  It 
does  not  a{^>ear  to  combine  with  oxygen.  With  hydrogen  it  unites, 
and  fonns  an  acid  very  muc^  resembling  muriatic  acid  in  its  smell, 
though  I  consider  it  as  rather  more  pungent  than  that  of  muriatic 
acid.  It  unites  with  sulphur,  phosphorus,  and  the  metals ;  and 
fbnm  a  class  of  bodies,  analogous  to  tbe  oxides,  called  iodes.  Sooie 
of  these  possess  the  properties  of  acids.  It  combines  with  allmlies 
and  earths,  and  forms  with  them  two  classes  of  salts^  The  firti, 
consisting  of  iodine  and  the  base,  may  be  considered  as  snalogoos 
t»  tbe  iodes ;  the  second,  consisting  of  iodine,  oxygen,  and  the 
base,  have  been  called  oxiadet,  and  may  be  considered  ns  anatogoua 
to  the  hyper-oiymuriates.  It  scarcely  possesses  the  property  of 
separating  carbonic  acid  from  the  bases,  and  cannot  therefore  be 
united  with  the  earbonates  so  as  to  form  salts ;  though  these  bodies 
Teadily  dissolve  a  portion  of  iodine.  An  atom  of  iodine  weighs  about 
12-6. 

2.  Chhrnu. — Chlorine  has  the  property  of  combining  with  two 
difeent  proportions  of  oxygen,  and  of  fortniag  two  new  achisf 
which  have  received  the  names  of  chloric  and  chlorous  acids.  Tbe 
first  was  discovered  by  Gay-Lussac ;  the  second,  by  Sir  H.  Davy, 
lie  Germans  have  given  to  chlorine  the  name  of  kalogea. 

It  is  scarcely  worth  while  to  notice  the  experiments  of  the  Dutch 
chemists  L.  A.  Von  Meerten  and  S.  Stratingh  on  this  gas,  as  I  do 
oot  perceive  any  thing  new  in  them.  Meerten  says  that  dilorioe 
has  the  priqwrty  of  converting  sulphurous  acid  into  sulphuric  acid, 
and  nitrous  gas  into  nitric  acid.  These  were  the  firat  two  expeii- 
menis  that  I  tried ;  when  Davy  published  his  paper  to  ahow  that 
chlorine  is  still  an  undecompOsed  substance ;  and  I  soon  procured 
the  fullest  evidence  that  neither  of  these  gases  is  altered  by  pure 
chtorine ;  but  when  chlorine  contains  a  mixture  of  common  air, 
which  it  usually  does,  it  renders  nitrous  ^  yellow  in  an  instant. 
Meerten  found  likewise  that  ether  burns  in  chlorine  gas.  This  dis- 
covery was  made  many  years  ago  by  Cruickshank,  and  published  fay 
him  in  the  last  volume  of  Nicholson's  quarto  JourosI,  and  by  my- 
Mlf  in  the  second  and  subeequent  editions  of  my  System  of  Cm- 
mistry ;  nor  !*  there  any  thing  new  with  aspect  to  the  burning  of 
tbe  mefedi  in  chlorine  gas,  as  far  as  tried  by  these  chemists.  c 
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Chrialun  Frederick  Bucholz  mide  a  set  of  eiperiniaati,  id  lftl2, 
to  detennine  the  quantity  of  oxygen  which  can  be  ebuioed  from 
hyper-oxymuriatn  of  potash.  Hii  expcnments  were  act  attended 
witb  much  succen  {  but  he  ascertaioed  that  a  nd  beat  is  iwceeary 
to  drive  <^  this  gas.  1  haye  mysdf  repeated  thi*  eiperimeiit  won 
than  once,  and  obtained  a  result  which  approached  very  near  to 
that  previously  established  by  tbcexpcrimcDta  of  Cheneviz. 

S.  Ftuorau. — Sir  H.  Davy  has  published  several  papers  upon  tb}» 
liypothetical  basis  of  fluoric  acid  j  but  all  attempts  to  ubtaia  it  in  a 
separate  state  have  hitherto  failed.  Indeed,  supposiiiut  to  eaist» 
its  action  upon  all  other  bodin  seems  tKcessarily  tone  sa  violeot 
that  there  cso  be  little  hopes  entertaioed  of  ever  procuring  U  except 
in  a  slate  of  combinatkn. 

4.  Aaote. — The  two  laws  of  Berzefius  relative  to  .cbemieal  pro-, 
portions  do  not  hold  when  applied  to  the  combination  of  azote  witfa 
oxygen.  The  reason  uf  this  he  conceives  to  be,  tliat  azote  is  not  aa 
element,  but  a  compound  of  oxygen  and  an  unknown  basef  ta. 
vAm^  he  hK  given  the  napie  of  nitricum.  He  has  calculated  from. 
his  theory  the  quantity  of  oxygen  which  aiuite  must  contaia;  and 
he  shows  that  when  this  correction  is  made,  tlie  nitrates,  as  well  aa 
other  bodies,  come  under  the  dominion  of  his  two  laws. 

Mr.  Miera,  of  London,  had  l>een  of  opinion  for  several  years 
that  azote  is  a  c-ompound  of  oxygen  and  hydrt^n,  and  that  thtt 
experiments  of  Girtanner  were  nut  so  inaccurate  as  hns  been  sup- 
posed. In  a  paper  puhiiGbed  in  tlie  Armals  of  Pkiiusafiby,  vol.  iii, 
p.  364,  he  shows  that  the  supposition,  that  it  is  a  (.-ompound  of  ooe 
aton  oxygen  and  six  atoms  hydrogen,  will  tally  exactly  with  tha. 
atomic  theory,  and  give  the  weight  of  the  different  atoms  into  wbtch. 
aaote  antereo  the  very  same  as  they  are  «  present,  supptmngaxote  to 
b«  a  simple  substance.  This  ingenious  paper  was  sufficient  to  show  ua 
tbatthcojunionof  Mr.  Miers  was  neither  impossible  nor  improhaUe. 
It  was  nor,  however,  sufficient  to  determine  the  opinions  cf  chemiata 
in  fevour  of  an  hypothesis  of  so  much  importance,  that  the  conse-. 
quenee  of  admitting  it  would  be  an  almost  entire  change  in  the 
ootions  at  present  entertained  respecting  chemical  combinatitm. 

Mr.  Miers,  sensible  of  the  neces^ty  of  direct  experimental  proof 
in  order  to  give  curren^  to  an  opinion  of  such  magnitude,  has  bad 
recourse  to  direct  experiment,  and  has  published  a  very  curious  and  . 
valuable  paper  on  the  subject  in  the  Annals  of  Pfiilosopky,  vol.  iv, 
p.  ItiO  and  26U.  His  object  in  these  experintents  was  to  deprive 
water  of  a  portion,  but  not  tlie  whole,  of  its  (»cygeo,  and  thus  to 
convert  it  into  azote.  The  experiments  of  Girtanner  were  directed  ' 
to  precisely  the  same  view.  It  occurred  to  Mr,  Miers  that  sul- 
phureted  hydrogen  gas  would  probably  answer  the  purpose.  Accord- 
ingly he  passed  a  mixture  of  vapour  of  water  and  sulphuretsd 
hydrogen  gas  through  a  copner  tube.  In  one  experiment  the  whols  ■ 
gas  that  came  over  possessed  the  pr(^>erties  of  common  air,  and  was 
a  mixture  of  80  azote  ani  20  oxygen.  In  another  a  gas  was  formed, 
which  Mr.  Miers  considired  as  sulphurcted  azoticgot.    In  a  thiitt 
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there  was  fiHmed  nn  and  gas  resernbling  sulpliureted  hydrogen  ia 
•mell,  but  possoHag  veiy  difterent  properties.  Water  absorbed 
twice  its  bulk  of  it.  With  potuh  it  formed  a  black  insoluble  com- 
pound, not  decompoKd  by  any  acid.  Such  were  the  diflerent 
results  obtained  by  Mr.  Miers.  They  are  higlily  curious  and  inte- 
resting ;  but  it  u  obYious  that  they  require  to  be  followed  farther 
before  they  can  be  considered  as  establishing  the  compound  nature 
of  azote,  and  that  it  is  composed  of  oxygen  and  hydrogen.  Tlie 
inconsistency  of  the  results  with  each  other,  the  new  facu  brought 
to  view  by  every  repetition  of  them  ;  and,  above  all,  the  circum- 
stance of  the  gas,  m  the  most  decisive  of  all  the  experiments,  pos- 
seasinz  the  properties  and  coaipasiiion  of  atmospherical  air,  lead  to 
suspicions  which  require  to  b«  obviated.  It  would  he  requisite, 
likewise,  to  account  for  the  sulphur  of  the  lulphureted  hydrogen, 
and  to  sliow  that  ihe  capper  tube  (.-an  have  no  influence  on  the  de- 
cniDpositiou  of  this  gns.  I  hope,  therefore,  Mr.  Mien  will  resume 
his  experiments,  and  proaecute  them  til]  he  obtains  results  free 
fron  ail  such  anomalies,  and  leading  to  conclusions  that  cannot  bo 
controverted.  The  investigation  is  indit^putably  an  object  of  import- 
ance ;  and  he  has  made  such  progress  in  it,  that  he  ought  to  enjoy 
the  reputation  that  would  iafallibly  result  from  so  interesting  a  dis- 
covery. 

5.  Phosphorus. — The  fectt  respecting  phosphorus,  published  by 
Thenard  in  the  Annales  de  Chimie,  had  been  almost  alt  anticipated 
long  ago  by  Proust.  Hence  I  conceive  it  to  be  unnecessary  to  detail 
them-  here.  Heinrich,  in  his  treatise  on  the  phosphorescence  of 
bodies,  has  stated  some  facts  respecting  the  temperature  at  which 
phosphorus  bums  in  various  circumstances,  which  perhaps  maybe 
worth  transcribing.  When  phosphoriis  is  put  iato  the  bottom  of  a 
narrow  glass  tube,  it  may  be  heated  to  48^  witliout  taking  6re.  In 
the  open  air  phosphbrus  burns  at  99°,  and  in  oxygen  gas  at  72°-  I 
cannot  avoid  observing  that  these  determinations  are  far  from  pre- 
ciae.  Indeed,  nothing  definite  can  be  established  respecting  the 
combustion  of  phosphorus,  because  the  degree  at  which  it  catches 
fire  depends  upon  its  purity.  Pretty  pure  ]fliosphonis  I  found  did 
Dot  h^in  to  burn  rapidly  till  heated  to  the  temperature  of  I46P; 
but  if  you  keep  it  long  in  the  temperature  of  99°,  its  temperature 
gradually  increases  by  its  slow  combustion*  and  it  will,  alter  a  cer- 
tain timi,  bum  rapidly.  According  to  Heinrich,  a  oenpound  cC 
equal  parrs  phosphorus  and  sulphur  becomes  luminous  at  30°. 

6.  Ammonia. — The  important  experiment  of  Bcrzelius,  who 
'oonverted  mercury  into'  an  amalgam,  by  causing  the  galvanic 
battery  to  act  upon  it  when  in  contact  with  ammonia,  has  oat  yc^ 
been  cleared  up  in  a  satisfactory  mann^.  It  fi3l)tnts  from  it  that  am-  - 
monia  contains  a  substance  of  a  metallic  nature  as  its  base,  and  that 
when  this  base  is  deprived  of  oxygen  by  %e  influence  of  the  gal-'  , 
nnic  battery  the  metal  amalgwoates  with  paercury.  On  the  other 
hand,  the  analysis  of  ammonia  by  meai^  of  electricity,  and  the 
resoliilioB  of  it  into  hydrogen  and  azote  vWrnut  the  least  trace  at- 
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coygen,  is  equally  decbive.  These  two  sets  of  experiments  seem 
u  first  sight  incxnnpBtible  with  each  other,  niid  show  us  that  there 
19  something  connected  with  the  nature  of  azote  still  unknown. 
The  fact  that  ns  substance  constitutes  a  saline  base,  or  is  capable  of 
uniting  with  adds,  and  forming  salts,  unless  it  contains  oxygen 
(ammonia  alone  excepted),  is  a  strong  analogical  argument  in 
nvour  of  the  existence  of  oxygen  in  ammonia.  It  has  accordingly 
induced  Berzelius  to  embrace  that  opinion  ;  and  I  must  acknow- 
ledge that  it  is  difficult  to  resist  so  very  general  an  analogy.  The 
•oomaly  respecting  the  composition  of  ammonia  will  be  removed 
com[detely  whenever  it  is  proved  in  a  satisfactory  manner  that  azote 
is  a  compound  of  oxygen  and  hydrogen.  This  circumstance  renders 
that  question  of  still  greater  importance  than  it  otherwise  would  be. 

7.  Sulpkurei  of  Carbon, — The  properties  and  conGtituenta  of  this 
singular  substance,  as  determined  by  Drs.  Berzelius  and  Marcet, 
were  stated  in  our  sketch  of  chemistry  given  at  the  beginning  of 
last  year.  Since  that  time  Berzelius  has  published  additional  oKer- 
Tations  on  the  combination  of  sulpburet  of  carbon  with  the  bases, 
{Annals  of  PMlosopky,  iii.  186.)  To  these  compounds  he  bas  pven 
the  name  of  carbo-sulphurels.    The  following  table  exhibits  the 

'  colour  of  the  precipitates  obtained  by  mixing  different  metallic 
■alts  with  a  solution  of  sulphuret  of  carbon  in  potash: — 

_  Muriate  of  cerium White,  or  yellowish  white. 

Sulphate  of  manganese  . . .  .Greenish -grey.  *« 

Sulphate  of  zinc White. 

Permuriate  of  iron Dark  red. 

Submuriate  of  anrimony Orange. 

Muriate  of  tin Pale  orange,  then  brown. 

Nitrate  of  cobalt    Dark  olive-green,  at  last  black. 

Nitrate  of  lead A  fine  scarlet. 

Nitrate  of  copper Dark  brown. 

Fromuriate  of  mercury Black. 

Permuriate  of  mercury Orange. 

Muriate  of  silver, Reddi&h  brown. 

Dr.  Brenner  has  found  that  sulphuret  of  carbon  exceeds  all  flirid 
bodies  in  refractive  power,  and  that  in  this  respect  it  even  surpasses 
flint  glass,  topaz,  and  tourmaline.  In  dispersive  jxiwer  it  exceeds 
crery  6uid  substance  except  oil  of  cassia,  holding  an  intermediate 
place  between  phosphorus  and  balsam  of  Tolu. 

8.  Pottusureled  Hydrogen  Gas. — Sementioi,  of  Naples,  pub- 
lished, about  two  years  ago,  a  dissertation  on  potassittm,  in  which 
Iterelates  his  experiments  on  potassureted  hydrogen  gas,  which  was 
^inpvercd  by  Davy  during  hii  experiments  on  the  metal  of  potash. 
\rheHblk>wing  are  all  the  fiicts  tiiat  I  can  find  in  these  experiments  s. 
1.  Pofassureied  hydrogA  gas  is  heavier  than  pure- hydrogen,  and 
lighter  tlian  phosphoreted  hydrc^n  gas.  2.  It  taks  fire,  with  a 
krod  of  explosion,  when  n  comes  in  contact  with  the  air  emitting 
iit  alkaline  odour.    The  cxplosioa  is  louder  wlicn  the  gas  eomes  iit 
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contact  with  dxygeti  or  chlorine  gases.  3,  Electricity  cauMs  it  to 
expand,  and  throws  down  thi  greatest  part  of  the  potassium. 
4.  l^ough  kept  in  contact  With  waier,  it  does  not  lose  (he  whole, 
but  only  apart,  of  its  potassium.  Hence  Sementlni  coQ<;ludes  that 
hydrogen  lias  the  property  Of  combining  with  two  proponiom  of 
potassium. 

9.  Nitrous  Oxide. — From  the  experiments  of  Professor  Pfaff.  of 
Kiel,  it  appears  that  when  the  fliirate  of  ammonia  employed  to 
prepare  this  gas  contains  sal  ammoniac,  as  is  commooly  the  case, 
the  gas  which  comes  over  is  the  same  its  that  noticed  by  Proust  and 
Vauquelin,  which  haiapeculhir  taste  and  odour,  btid  acts  with 
violence  upon  the  lungs.  Hence  the  method  of  preventing  the 
occurrence  of  this  foreign  gas  is  obvious. 

9.  Stdphureted  Axatic  Gas.— A  controversy  has  been  carried  on 
in  Germany  for  some  years  respecting  the  existence  of  this  gas.  It 
4ras  first  announced  by  Gimbernat  as  existing  in  the  mineral  waters 
of  Aix-la-Chapelle.  Then  appeared  the  analysis  of  these  waters  by 
Dr.  Keaumont,  and  by  Messrs.  Monheim  and  Lausberg ;  the  expe- 
riments of  Westrumb  on  the  same  subject;  and  the  attempts  of 
,  ^rzelius  and  Hedenberg  to  form  sulphurcted  azotic  gas  art iiici ally, 
which  were  not  attended  with  success.  I  do  not  consiider  it  as 
necessary  to  enter  iiitu  the  {mrticulars  of  this  controversy.  I  shall 
merely  state  what  I  conceive  to  be  the  result  of  it.  No  person  has 
ever  succeeded  in  forming  sulphuretcd  azotic  gas  artificially.  He 
waters  of  Aix-la-Chapelle  seem  to  conuiin  both  azotic  gas  and  sul- 
phureled  hydiogen  gas.  The  sulphureted  azotic  gas  of  Gimbermt 
seems  to  have  been  nothing  else  than  a  mixture  of  these  two  gases. 

ly.  Metals. 

The  most  inde&dgahle  experimenter  of  late  years  on  the  metallic 
oxides  Is  Professor  Betzeli us.  For  the  greater  part  of  his  results  I 
must  refer  to  his  di«sertation  On  the  Cause  of  Chemical  Proportions, 
published  in  the  third  volume  of  the  Annals  of  PhUo^ophy,  where 
almost  the  whole  of  his  residts  wilt  be  found  ;  liut  as  the  details  of 
the  experiments  are  frequently  omitted  in  that  dissertation,  and  as 
I  am  aware,  from  conversations  which  I  have  had  on  the  suHect 
with  different  young  chemists,  that  some  of  these  details  woum  be 
very  acceptable,  I  shall  take  the  present  opportuniiy  of  staliogsome 
fli  those  which  seem  most  important  iii  tliis  place. 

I.  Oxide!  of  Gold. — ^Thc  facility  with  which  gold  Mrtswith  its 
oxygen  is  well  known,  and  every  chemist  is  aware  of  ttif  Impos- 
■ibility  of  obtaining  the  oiudes  of  this  metal  in  a  state  of  purity. 
Berzelius'  method  of  estimating  the  quantity' of  oxygen  m  the  per- 
oxide of  gold,  which  alone  can  be  -lubjected  to  direct  txamination, 
was  very  simple  and  ingenious,  but  required  cOnsideranle  dexterity. 
He  dissolved  a  given  quantity  of  gold  in  nqua  regia,  jvaporated  the 
solution  gently  to  dryness,  to  get  rid  of  the  excess  o''  acid,  and  thea 
■rcdbsolved  the  salt  in  water.  He  now  ascaAaiited,  with  rigid  accu- 
racy, bow  much  mercury  was  necessary  t4  precipitate  the  gold  ia 
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the  metallic  state  ;  for  it  ia  evident  that  thU  mercury  must  have 
ttDited  with  exactly  the  quantity  of  oxygen  which  the  gold  coo- 
tabed.  In  one  experiment,  14-29  of  mercury  precipitated  9"355 
of  gold;  in  another,  9-95  of  mercury  precipitated  6-557  of  gol<^- 
According  to  these  experiments,  it  appears  that  15'912  of  gold^ 
vhen  in  the  state  of  peroxide,  contain  just  as  much  oxygen  as  24'24 
of  mercury,  when  in  the  state  of  peroxide.  But  according  to  the 
experiments  of  Sefstrom,  nhooi  Berzelius  follows,  peroxide  of 
mercary  is  composed  of  100  mercury  +  7*9  oxygen-  Hence  b<i( 
reckons  the  peroxide  of  gold  a  compound  of 

Gold 89-825 100*000 

Oatygen 10-775 12077 


If  we  consider  the  red  osade  of  mercury  as  compoKd  of  100 
metal  +  8  oxygen,  as  I  hare  done  in  my  table  inserted  in  the 
second  volume  of  the  Annals  of  Philosophy ,  ia  that  case  we  obtain  . 
the  compositioo  of  peroxide  of  gold  as  follows  :— 


Gold 89-137.. 

Oi^geD 10-663.. 


mili  list  statfmeot  agrees  better  with  the  experiments  of  Ober- 
Itampf  than  that  of  Berzelius.  Oberkampf  found  sulpbuiet  of  gold 
eompMed  of  100  gold  and  24'39  sulphur.  Now  if  an  atom  of 
gulpDur  weigh  twice  as  much  as  an  atom  of  oxygen,  it  follows  that 
peroxide  of  gold  ought  to  be  composed  of  100  gold  +  12*1S5 
oxygen. 

Vrhen  muriate  of  gold  is  exposed  to  a  moderate  heat  upon  a 
aaDd-bath,  as  Icmg  as  it  gives  out  chlorine  gas  it  assumes  a  stnnig 
yellow  colour,  uid  becomes  insoluble  in  water;  or  if  the  heat  has 
not  been  continued  long  enough,  only  the  porUoa  of  muriate  oi 
g/M.  which  is  unaltered  is  dissolved,  while  that  which  has  acquired  a 
strong  yellow  colour  remains  undissolved.  If  heat  be  applied  to 
ttiis  lubstance.  or  if  it  be  simply  exposed  to  the  light  of  day,  it  is 
deconposed,  and  converted  into  metallic  gold  and  permuriate  of 
gold.  According  to  Berzelius,  the  straw-coloured  substance  is  a , 
protQUTjate  of  gold.  Heat  or  light  deprives  one  portion  of  the 
.  protoxidt  of  the  whole  of  its  oxygen,  this  oxygen  unites  with  the 
remaining  protoxide,  and,  converting  it  into  peroxide,  pennutiate 
'  of  gold  is a^ia  f<:»med.  Now  he. found  by  experiment  that  in  this  , 
case  two-thiTds  of  the  gold  are  reduced  to  the  metallic  state,  while 
one-third  is  oinverted  into  peroxide  ;  so  that  the  protoxide  of  gold 
contains  ^ust  cme-third  of  the  oxygen  in  the  peroxide. 

I  may  just  oUerve,  that  these  conclusions  are  not  quite  free  from 
objections.  I  myself  thi«k  it  nut  unlikely  that  no  oxyL^en  is  present 
in  either  of  these  lalts.    This,  however,  does  not  hioui  the  calcu- , 
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latioDs  of  Beraelius  firoiD  approacbiig  to  accuracy ;  though  it  were 
to  be  wbhed  that  experimeDts  on  the  osiilea  were  made  in  a  less 
ezceptiooable  manner  than  by  combining  them  with  muriatic  acid. 

2.  Oxides  of  Platinam.'~-To  determine  the  composition  of  ■ 
protoxide  of  platinum,  Serzelius  proceeded  in  the  following 
manner.  He  dissolved  a  quantity  of  pure  platinum  powder  in 
Dttro-muriatic  acid,  evaporated  the  solution  to  dryness,  to  get  rid 
of  the  estfess  of  acid,  and  then  exposed  the  snlt  Upon  a  sand-batli 
titl  all  evolution  of  chlorine  was  at  an  end.  The  salt  thus  treated 
liad  an  olive-green  colour,  and  was  promuriate  of  platinum.  To 
-  ucertain  its  composition,  he  decomposed  it  by  a  red  hent.  Ten 
parts  of  it  thus  treated  left  7-33  of  metallic  platinum,  while  2-G7 
parts  of  chlorine  gaa  made  their  escape.  Now  he  assumed  that  the 
cblorioe  gas  is  a  compound  of  muriaiic  acid  and  oxygen,  and  that 
llie  2'67  of  it  contain  juit  the  quantity  of  oxygen  necessary  to 
ctmveit  7'33  parts  of  platinum  into  protoxide;  but  lOO  parts  of 
chlorine  gas,  according  to  Berzelius,  are  domposed  of  100  muriatic 
add  and  29*454  oxygen ;  tiierefore  2*67  contain  0-6075j  and  prot- 
oxide of  platinum  is  composed  of 

P'  ''^^'"  '"'- ■ 92-S5 100 

^    jgttt'.: 7'65 8-287 

Berzelius  determined  the  oxygen  in  the  peroxide  of  platinum  in 
die  same  way  as  he  did  that  in  the  peroxide  of  gold.  He  ascer- 
tUDcd  bow  much  mercury  was  necessary  to  precipitate  a  given 
quantity  of  phtioum  in  the  metallic  state.  Tlie  result  was,  that 
100  mercury  prerapitate  48-23  of  platinum.  He  therefore  con- 
•ulers  the  p»oxide  of  platinam  as  composed  of 

Platinum 85-93 100 

Oxygen 14-07 16-38 

10(HX) 

But  if  we  reckon  the  peroxide  (rf  mercury  to  contain  100  melal 
+  8  <niygen,  which  I  believe  to  be  very  near  the  trutb>  then  per- 
oxide of  platinum  is  conposed  as  follows : — 

'      Platinum '., 85-773 100 

Oxygen 14-227......  16-587 


Now  this  pves  the  qotntity  of  oxygen  very  nearly,  double  that 
which  was  found  is  the  protouae. 

■  3.  Oxide  o/ PoUodioBi.— Berzelius  could  only-find  one  oxide  of 
palladinm.  He  employed  th&same  aaetboi  to  analyse  it  that  suc- 
ceeded with  him  in  the  analyses  of  the  jJeVoxides  of  gold  wid  pla- 
tinum. He  ascertained  how  much  mercury  is  necessary  to  (lecom- 
pooe  a  giveo  quwitity, of  muriate  of-palmdiuro,  and  rcduw  that 
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aubsianc«  to  the  metallic  stnte.  He  ^od  tlmt  100  mercury  Ak 
equivalent  to  55'6  of  ualltuliuui.  Hence  he  coDsiden  the  OKide  of 
palladium  as  compotea  of 

Palladium 87-56 100 

Oxjgcn    \-2-44 14*209 

100-00 

Tilts  wtit  require  «  smalt  correction,  if  we  consider  peroxide  of 
uieroury  as  coiii|K>Md  of  100  metal  and  eight  oxygen. 

4.  Oxides  of  R/iudiitin.—The  experiments  of  Professor  Berzelius 
on  the  oxides  of  this  meul  being  dciHiled  in  the  AiinaLs  of  P/itlo- 
sophVf  iii.  252,  I  sliali  Iiere  slate  merely  the  results  which  be 
obtained.  He  found  three  oxides  of  this  metal :  the  first  composed 
of  one  atom  metal  +  one  atom  oxygen  ;  the  second,  of  one  atom 

-    metal  +  two  atoms  oxygen  ;  and  tlie  third,  of  one  atom  metal  -h 

three  atoms  oxygen:  and  ooe  atom  of  rhodium  weighs   14*903 . 
Heuce  the  oxides  are  composed  respectively  of 
M«iii. 

Protoxide  ., 100  +     6'71 

Dcuioxide   ..." 100  +  13*42 

•    Peroxide 100  +  :«)*13 

5.  Tufgslet!. — There  is  hardly  any  metallic  substance  that  occa- 
sions greater  difficuliies  to  practical  chemists  than  tungsten,  botli 
on  account  of  the  want  of  a  good  process  to  obtain  its  peroxide  in  a 
state  of  purity,  and  on  account  of  the  very  high  temperatuce  which 
is  requisite  to  melt  the  tungsten  after  it  has  been  reduced  to  the 
metallic  state.  The  exj^^riments  of  the  £1  Luyarts  upon  wolfram 
are  known  to  every  chemist ;  as  are  likewise  the  elaborate  experi- 
ments on  the  same  metal  of  Vauquelin  and  Hccht.  Messrs.  Aliuti 
and  Aikin  succeeded  in  reducing  it  to  the  metallic  state,  and 
verified  its  great  specific  gravity  as  determined  by  the  Spanish  che- 
mists. An  elaborate  set  of  experiments  on  this  metal  were  pub- 
lished some  years  »go  by  Buchulz.  He  ascertained  that  the  methods 
hitherto  employed  by  chemists  for  procuring  pure  tungstate  of 
ammonia  do  not  succeed;  and  he  verified  the  great  specific  gravity 
of  this  metal,  having  obtained  it  in  grains  of  the  specific  gi-avity 
17*4.  Now  this  is  the  mean  of  1 7*6  given  by  the  £1  Luyarts,  and 
17'^  given  by  Allan  and  Aikin.  But  as  I  mean  very  speedily  to 
publish  a  translation  of  the  experiments  of  Bucholz  in  the  Annals 
of  Philosophy,  I  do  not  consider  it  as  necessary  to  enter  into  farther 
particulars  respecting  them  in  this  place. 

6.  Plalimtm.-^The  difficulty  of  reducing  this  metal  to  the 
malleable  state,  and  its  great  importance  in  the  construction  of 
chemical  vessels,  are  well  knowo.  Hitherto  it  has  only  been  done 
for  sale  in  faris  and  io  Londtn.  Parisian  platinum  is  by  far  the 
dearest;     as  far  as  my  enperience  goes,  it  serves  very  -well  Tor 
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cbemicai  purposes.  Its  specific  gravity  is  in  general  not  so  Jiigli  ta- 
our  London  platinum,  though  I  once  had  a  crucible  made  in  Paris 
above  21  in  specific  gravity.  M.  Leithoer,  who  has  the  charge  of 
the  porcelain  manufactory  at  Vienna,  has  lately  proposed  a  new 
method  of  rendering  platitium  malleable.  It  is  exceedingly  sintple, 
and  appears  to  answer  well  enough  in  a  small  scale,  though  it  is  not  ' 
adaptea  for  the  construction  of  large  vessels.  It  cunsisis  in  making  ' 
up  the  fine  potvder  of  pure  platinum  into  a  paste  with  oij  of  tur- 
pentine, and  laying  it  in  coatn  upon  {»per,  allowing  one  coat  lo  dry 
before  another  is  applied,  and  continuing  to  add  costs  till  the  layer 
of  platinum  is  of  sufficient  thickness.  When  this  k  done  upon 
porcelain,  and  the  vessel  afterwards  exposed  to  the  temperature  of 
from-  14°  to  18°  Wedgwood,  the  platinum  adberes,  and  may  be 
burnished.  When  laid  upon  paper,  and  then  exposed  (o  a  strong 
heat  gradually  laised,  a  sheet  of  platinum  remains,  which  nny  be 
hammered,  and  converted  into  any  shape  that  is  wanted. 

7.  Palladium  and  Rhodium. — Vauquelin'a  method  of  separating 
these  metals  from  crude  platlna,  and  obtaining  them  in  a  state  of 
purity,  has  been  given  so  lately  in  the  AmimU  of  Pkilatdpht/,  that  1 
do  not  think  it  necessary  to  repeat  it  here.  It  is  sufficiently  compli- 
cated; and,  as  far  at  least  as  palladium  is  concerned,  does  not 
seem  nearly  so  easy  as  the  method  previously  given  by  Dr.  Wol- 
laston  by  means  of  prussiate  of  mercury,  though  it  is  possible  that 
Vauquelin's  process  may  yield  a  greater  quantity. 

8.  Gilding  on  Steel.—Gehlea  has  tried  the  fbltowii^  method  of 
gilding  on  steel,  and  found  it  to  answer.  The  steel  is  to  be  in  the 
nnt  place  polished  ;  the  part  to  be  gilt  is  to  be  rendered  rough  by 
means  of  nitric  acid;  the  steel  is  then  to  be  dipped  into  the  solution' 
containing  the  gold ;  the  gold  adheres  to  the  rough  pan  of  the 
steel,  and  may  be  burnished, 

9.  Pbaspkuret  of  Copper. — If  we  believe  Dobereiner,  phosphuret 
"of  copper,  prepared  by  Sage's  method,  contains  not  only  copper 
and  phosphorus,  but  likewise  calcium.  To  this  last  metal,  in  his 
opinion,  the  analogy  of  the  phosphuret  to  steel  is  owing. 

10.  Separation  of  Gold  and  Silver, — Professor  Sc-hnaubert,  of 
Moscow,  has  lately  made  several  attempts  to  separate  silver  from 
gold  by  boiling  the  alloy  in  sulphuric  acid  ;  this  acid  dissolves- the 
wiper,  and  leaves  the  gold.  The  process,  though  by  no  means 
brought  to  a  .state  of  perfection,  promises  at  present  to  be  attended 
with  success.  The  great  difference  between  the  price  <»f  sulphuric 
acid  and  nitric  acid,  which  is  usually  employed  for  the  purpose, 
renders  it  desirithle  th«  this  process,  which  1  conceive  originated 
with  Mr.  Keir,  should  be  subjected  to  farther  trials. 

1 1.  Zinc. — From  my  analysis  of  blende,  published  in  the  Amialt 
of  Philosophy,  iv.  8D,  we  may  conclude  that  oxide  of  zinc  is  com 
posed  of  100  metal  +  24''12  oxygen;  and  sulphuret  of  zinc  of 
100  metal  +  48-81  sulphur;  and  an  atom  of  Bine  weighs  40<)5. 

12.  Antimony, — From  my  analysis  of  sulphuret  of  antimony, 
{Ibid.  p.  ys,)  it  foHows  that  it  is  comiwsed  of  100  metal  +  ;i5-55fi 
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sulphur.     If  we  suppose  it  a  compouDd  of  one  atom  metal  +  two 
Hlpais  sulphur^  th^p  an  atom  of  aatimoDy  wilt  weigh  ll*2i9. 

V.  Se-agents, 
I  shall  state  under  this  head  the  result  of  some  ex{ieTunent8 
undertaken  by  diiiferent  persons  to  determine  the  best  re-agents. for 
detecting  the  presence  of  ditl^rent  bodies  in  solution.   ' 

1.  Mercury. — Professor  Ptaff,  of  Kiel^  has  made  a  set  of  expe- 
riments on  the  best  means  of  detecting  mercury  in  soluiiooj  espe- 
jcially  when  in  the  state  of  corrosive  sublimate.  The  following  are 
the  general  conclusions  which  he  oonsiden  himself  as  warranted  bi 
flniw  from  tiiese  e:c{>eriments : — 

Tlie  expcrjgienis  hitherto  made  on  the  action  of  snlphureted 
hydrogen  on  solutions  of  mercury,  are  in  contradiction  with  each 
pthcr,  and  .'of  course  insufficient  to  uistrer  the  purpose  for  which 
they  ivere  iu tended. 

^ater  impregnated  with  sulphureted  hydrogen  is  the  most  deli- 
cate test  of  the  presence  of  corrosive  sublimate  and  pernitraie  of 
mercury ;  fur  it  discovers  these  sails,  tliough  diluted  with  40,000  . 
times  their  bulk  of  water,  and  though  they  do  not  exceed  the 
quantity  of.  ^  or  -pj^  part  of  a  grain. 

The  action  of  this  liquid  upon  solutions  of  mercury  is  distin- 
guished from  its  action  on  all  other  metals  by  this  circumstance — if 
there  be  present  in  the  solution  any  peroxide  of  mercury,  the  preci- 
pitate, whicii  is  at  Grst  in  brownish  or  blackish  flocks,  becomes  very 
speedily  white.  The  addition  of  the  smallest  quantity  of  peroxide 
of  mercury  will  render  tlie  black  precipitate  white,  provided  it  be 
agitated. 

Protoxide  of  mercury  in  all  cases  produces  a  black  precipitate 
jviih  sulphureted  liydrogen. 

If  a  small  piece  of  capper  coin  be  put  into  the  solution  suspected 
to  contiifn  mercury,  it  will  t>e  covered  with  a  white  coating,  or  at. 
least  with  white  streak's ;  which,  when  rubbed,  acquire  the  metallic 
lustre.  By  this  method  Mr.  Pfaff  was  able  to  detect  the  presence 
of  -^  of  a  grain  of  corrosive  sublimate  wlien  dissolved  in  20,000 
times  its  weight  of  water. 

2.  Mariulic  Acid. — Mr.  Meyer,  of  Stettin,  baa  made  some 
curious  observations  on  the  delicacy  of  nitrate  of  silver,  pronitiate 
of  mercury,  pemitrnte  of  mercuiy,  and  the  solution  of  subperni- 
trate  of  mercury  in  water,  as  tests  for  the  discovery  of  muriatic 
acid.  He  found  nitrate  of  silver  the  mo^t  delicate  of  these  four 
suits.  It  detected  one  part  of  muriatic  acid  dissolved  (in  the  state 
of  common  ^It)  in  I  I3,(>Ci4,000  parts  of  water ;  but  upon  this  very 
dilute  soluticm  the  other  three  salts  h^d  po  eHect  A  solution  of 
pne  part  acid  in  56,S32,O0O  parts  of  water  was  not  affected  by  the  - 
mercurial  salts.  A  solution  of  one  part  muriatic  acid  in  28,416,000 
parts  of  water  was  rendered  slightly  opalescent  by  the  pronitrate  of 
mercury,  but  iipi  altered  by  the  two  other  mercurial  salts,  f^ 
solution  f)f  one  part  of  muriatic  acid  in  11,208,000  parts  of  nfte^ 
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was  refljcRd  opalescent,  both  by  tbe  proDttrate  atnl  ponitrattf  of 
ntn^niy,  but  not'  bj  the  third  metrcunal  salt;'  bat  tbu  tl^ml  salt 
produced  a  slight  opalescence  in  a  solution  of  one  part  of  muriatic 
acid  in  5,552,000  parts  of  water.  . 

3.  Arsenic, — Some  discussions  hate  tatten  place  in  Germany 
respecting  the  best  test  for  white  arsenic  Gititner  obMired  that 
the  fortoHtion  of  Scheele's  green,  by  pouring  cupmted  ammonia 
into  the  liquid  containing  ^e  white  arsenic,  does  not  io  certain 
circnmstanccs  take  place.  Schweigger  recommends  sulphureted 
hydrof^n,  which  is  certainly  a  most  delicate  test  of  arsenic,  la 
fcon<)equence  of  the  fine  yellow  precipitate  which  it  forms.  TYiC 
employment  of  nitrate  of  silrtr  as  a  test  for  arsenic  does  not  seem 
to  be  known  in  Germany.  This  test,  first  pointed  out  by  Mr.  Hume, 
but  much  simplified  and  Improved  by  Dr.  Marcet,  is  certainly  ver^ 
delicate ;  and,  when  the  precautions' suggested  by  Dr.  Marcet  are 
attended  to,  does  not  seem  liable  to  ambiguity. 

■4.  Manganese. — Pfcff  has  published  a  set  of  experiments  on  the 
method  of  separating  manganese  from  iroHi  and  has  shown  that  all 
the  methods  hitherto  proposed  on  the  Continent  are  imperfecL 
Bergman's  process  has  been  long  given  up  by  all  chemists.  Vau- 
quelin's,  by  meeiis  of  bicarbonate  of  potash,  he  found  likewise 
msuccesiful.  The  method  by  means  of  lanrate  of  potash  is  in- 
complete, because  the  tartrate  of  potash-and-manganeae  ia  soluble 
in  water.  Dr.  John's  method,  by  oxalate  of  ammonia,  was  lik©» 
wise  unsuccessful.  Nor  did  he  succeed  better  by  means  of  the 
succinates,  benzoates,  or  phosphates.  Mr.  Hafchett's  method  of 
aepaiitiitg  the  iron,  by  means  of  ammonia,  was  not  tried.  I  find 
that  by  means  of  it  I  can  very  easily  procure  perfectly  pbre  oxide  of 
manganese.  Whether  it  would  succeed  equally  m  forming  an 
accurate  separation  of  manganese  and  iron  for  the  purposes  of 
analysis,  I  have  not  tried ;  though.  I  think  it  probable  that  it  might 
be  used  for  that  purpole  with  advantage,  supposiDg  iron  and  man' 
ganese  to  be  the  only  substances  in  the  solution  upon  whidi  we 
operate. 

6.  Iron. — Mr.  Porrett  has  recommended  triple  pnissiate  of 
potash,  or  femtreted  ckyaxoie  of  potash,  as  he  calls  it,  as  the  beat 
method  of  throwing  down  iron,  and  ascertaining  its  quantity.  The 
precautions  necessary  to  be  attended  to  are  the  following.  The 
fierruret^  chyazite  must  be  pure.  There  most  be  no  excess  of  acid 
in  the  solution,  or  as  little  as  possible.  All  other  substances  preci- 
pitated by  the  ferrareted  chyazate  roust  be  previously  removed.  The 
femtreted  chyazate  must  not  be  added  in  excess,  or  as  little  ao  as 
poasible.  The  solution  being  boiled,  and  (he  Prussian  blue  sq»- 
rated  and  weighed,  every  hundred  parts  of  it  must  be  oonstdered  ai 
equivalent  to  34*235  of  peroxide  of  iron  in  the  solution, 

I  have  no  doubt  that  when  no  manganese  is  prCaent  tbe  ferrareted 
chyazate  may  be  employed  with  considerable  accunej  to  detect  the 
qnantily  of  iron  in  any  substance  under  analysis  ;  mit  n  it  most 
frequently  Iiappens  in  miaenlaoalym  that  iron  and  n 
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misad  together  in  unknowa  proportions,  fiunireted  cbyazate-  of 
potash  caup]t  be  employed  in  such  cases  till  a  good  method  is  di»- 
covered  of  s^iutipg  msD^nese  from  iroa.  Gehlen's  method  is 
^e  best  hitherto  proposed ;  though  K  only  auswers  when  the  whole 
of  the  iron  is  in  the  state  of  peroxide. 

I  may  metition  here,  for  the  sake  of  our  British  manufacturers  of 
su^huTJc  ^cid.  that  £.  W.  Martius  announced  in  1811,  in  a 
Oerflian  jogmal,  that  he  had  found  whjte  arsenic  in  a  glass  carboy- 
of  Engli^  sulphuric  acid.  The  arseuic  had  separated  from  the 
acid,  and  formed  a  crust  in  the  inside  of  the  glass. '  As  the  notice 
merely  states  the  fapt  of  the  separation  of  white  arsenic,  I  conceive 
it  possible  that  Mariius  might  have  beeu  mistaken.  If  his  state- 
ment be  accurate,  the  arsenic  must  have  made  its  way  ioto  the 
carboy  by  some  odd  accident  or  other;  fur  1  think  it  hardly  possible 
that  it  BDOuld  have  been  mu(ed  with  the  sulphur  beforf  its  coqii 
)iustion, 

VI.  Adds. 

.  1.  Formic  Add.-~''^K  reader  is  probably  aware  that  this  aoid, 
vhich  exists  reitdy  formed  in  red  anis,  was  originally  discovered  by 
Ray  and  Fisher;  that  it  was  first  accurately  examined  by  Margraaf; 
that  Arvidson  and  Oern  published  a  very  complete  set  of  experi-> 
ments  on  it  in  1777  I^  contiuued  to  he  considered  as  a.  peculiar 
acid  till  FouTcroy  and  Vauquelin  published  a  set  of  experiments  on 
it  in  1803,  and  drew  as  a  conclusion  from  them  that  it  is  not  a 

Seculiar  acid,  but  a  mixture  of  the  acetii;  and  malic  acids.  This 
issertation  convinced  all  the  Frcncli  chemists  ;  and  induced  me  in 
the  second  edition  of  my  System  of  Chemistry  to  ejipunge  it  fK>m 
the  list  of  acids.  But  Suerzon  having  p<jb)islied  a  new  set  of  expe- 
riments on  itf  in  1S05,  showed  that  the  premises  of  the  French 
chemists  were  iosufGcicnt  to  warrant  their  conclusions,  and  that  , 
formic  acid  jx>sseEBed  striking  and  essential  properties  which  distii)- 
guisbed  it  from  acetic  acid.  I  suggested  in  my  System  the  propriety 
of  a  more  rigid  examination  of  the  JormalM  than  had  hitberta 
taken  place.  This  seems  to  have  induced  Gehlcp  to  undertake  a 
laborious  set  of  experiments  on  the  subject.  He  observes  in  the 
(lu^t,  that  if  I  had  been  acquainted  with  the  experiments  of. 
Aryidson  and  Oern,  and  of  Kichter,  on  the  formates,  I  should 

frobably  have  been  satisfied,  without  requiring  any  farther  prooli*. 
regret  tliat  it  has  never  been  in  my  power  to  peruse  cither  of  the 
works  Alluded  to  by  Gehlen.  My  knowledge  of  tlie  experiments  of 
Arvidsoii  a[)d  Oern  is  derived  from  the  account  of  them  given  by 
Kcir  Jn  hip  Dictionary,  and  by  Bergman  in  his  Treatise  on  Elective 
AitraelioDs.  Gehlcn's experiments  are  quite  decisive;  but  tbcy  are> 
unfnrtuiiatejy,  t^o  .long  to  be  detailed  here.  He  prepared,  in  the 
first  place,  for^iale  of  copper,  from  which  he  separated  the  formic 
acid  by  distitlipg  it  with  sulphuric  acid  in. a  retort.  He  compared 
the  pure  fWrnic  acid. thus  obtained  with  acetic  acid,  procured  froiq 
acetatt:  of  lead  by  a  sjufilar  .process. 

«  DcirzeSD,  Google 
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Thus  prepared,  it  has  an  acid,  and  peculiar  taste  and  smetl,  qDit« 
different  fiom  that  of  acetic  acid.  When  cooled  down  tuffidently, 
H  becomed  solid,  but  does  not  crystallize.  Its  specific  gravity  was 
I'llGfj;  Bill,  when  diluted  with  its  own  weight  of  water,  the 
specific  gravity  liecooies  1'060 ;  and  when  with  twice  its  weight  of 
water,  it  becomes  1-0296.  Id  all  these  respects  acetic  acid  a  very 
diflerent.  It  likenise  requires  difl^rent  proportions  of  bases  to 
seutralize  it.  Gehlen  detcrilies  minutely  the  formates  of  copper 
and  barvtes,  and  compares  them  with  the  acetates  of  the  same 
bases.  They  diBer  in  colour,  solubility,  form  of  crj'Stals,  atidal) 
their  other  properties,  from  each  other. 

2.  Ferrweted  Chyasdc  Acid. — Mr.  Porrett  has  discovered  two 
new  acids,  and  rendered  it  probable  that  many  more  exist.  Ferru- 
reted  chyazic  acid  is  obtained  from  the  salt  formerly  called  tripU 
pmssiate  of  laivles.  This  salt  is  dissolved  in  water,  and  as  much 
sulphuric  acid  added  as  is  just  sufficient  to  neutralize  the  harytea 
jvesent.  The  mixture,  being  agitated  in  a  ])hia],  is  set  aside  for 
some  time.  Sulphate  of  baryies  precipitates,  and  the  fcrrureted 
chyazic  acid  remains  in  solution  in  the  hquid.  Its  pro|)cnies  are  as 
follows : — 

It  has  a  pale  lemon  colour;  but  no  smell.  It  is  decomposed  by 
a  gentle  heal,  or  bv  nposure  to  a  strong  light.  Pnissic  acid  is  then 
formed,  and  white  triple  prussiate  of  iron,  which  is  soon  changed 
into  Prussian  blue.  It  separates  acetic  acid  from  all  its  combina- 
tions. It  combines  with  the  different  bases,  and  forms  the  salts 
formerly  called  triple  prussiatcs.  This  acid  is  composed  of  four 
constituents  ;  namely,  black  oiide  of  itoo,  carbon,  hydrogen,  and 
azote ;  or  perhaps  it  would  be  as  well  to  consider  it  as  composed  of 
five  constituents,  oxygen',  iron,  oarbon^  hydrogen,  and  azote.  It 
vould  be  a  curious,  but  very  difficult  problem,  to  determine  the 
prop<Mlioos  in  which  these  different  constituents  are  united  itt  this 
complicated  aoid.  How  many  atoms  of  each  enters  into  tt.  FVom 
ihe  great  permanency  of  this  acid  when  compared  with  some  of  the 
T^etabla  and  KDimal  acids,  pne  would  be  disposed  to  suspect  that 
its  composition  is  very  simple.  Perhaps  an  atom  of  each  constituent 
would  not  be  very  fiir  from  the  inith. 

AcGordiog  to  Mr.  Porrett,  fenureted  oliyazate  of  potash  isoooi- 
posedof 

Black  oxideof  iron  ..17'2G?  T7  .it       -       -i       j- ^ 

Pru>,i<:  .cid  ?! 30-  loi  """"■""I  «''y^"  ""•  •  •  *7-ee 

Potash   ; 39-34 

Water i;i-00 

100-00 

This  analyMS  cannot  be  reconciled  with  the  supposition  of  ferm- 
Ttteil  ch^azio  acid  being  a  cuntpouud  of  an  .aioni  of  each  of  its 
constitueuis.  If  we  suppose  the  fait  composed  of  tm  atom  of  ncid 
4nd  airaUHD  of  base,  as  is  usual  with  the  snlts  of  potash,  then  an 
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■torn  of  the  icid  would  wei^  only  7'i6<i,  n^ichii  comiderably 
Job  than  on  atooi  of  each  of  the  constituents,  which  tc^ether 
««gh  I0'8J9.  If,  on  the  other  hand,  we  take  the  pro^KtrtioD  cf 
bbck  oude  of  iron  sod  prusaic  acid  as  a  criterion,  the  atom  ut  acid 
fiDght  to  weigh  22-485,  and  it  might  be  a  compound  of  one  irm 
4-  cue  oxygen  +  cis  carbon  +  five  azote  +  lix  hydrt^n ;  besides 
whidi  nany  other  numbere  might  be  chosen.  These  anonulies 
mider  Mr.  Purrett's  analysis  of  the  femireted  chyazate  of  potaih 
KMaewbat  ^uhrful. 

Fenureted  chyazate  of  barytes  he  fouod  composed  of 

Femireted  chyazic  acid 34*31 

Barytes 49-10 

Water 16-59 

100-00 

Femtfeted  chyazate  of  ircMi  is  composed  of 

KctS.°.'.'r::J«5^°™'«"'=''y-"<*"-''-'«' 

Peroside  of  iron 34-235 

Water 1 2'3li5 


S.  SnJpkurettd  Chutmc  Acid. — Mr.  Poirett  ditcorercd  this  acid 
■B  1808,  by  botliag  three  or  four  parts  of  Prussian  hlue  in  powdef 
wtib  one  part  of  mlphuKt  of  potash,  and  a  sufScient  (juaotity  of 
water.  The  new  acid  is  gradually  formed,  and  neutralizes  the 
potash  in  the  solutioD.  Vanoua  other  processes  were  attended  with 
ntoceaa.  To  obtain  the  acid  from  this  solution  in  a  stste  of  purity, 
Mr.  I^>mtt  emplwrcd  the  following  method : — Add  sulphuric  acid 
till  the  liquid  acqoucs  a  decidedly  sour  tast«  :  then  keep  it  for  some 
live  nearly  at  the  boiling  pmst.  When  cold,  add  to  it  a  little 
hhck  made  of  manganese,  which  will  turn  it  to  a  beautitui  crimson 
cokmr.  Filter  tba  liquid,  and  add  to  it  a  solution  conlaioing  two 
puts  of  sulphate  of  copper  and  three  parts  of  prosulphatc  of  iron, 
tS  the  crimson  colour  dtsappears,  A  copious  white  precipitate  ftllc^ 
composed  of  protoxide  of  copper  combined  with  tulphureted  chyanC 
acid.  Boil  the  precimtate  in  a  solution  of  potash,  which  separatea 
die  mnd,  vaA  leaves  the  oxide  of  copper.  Mix  the  potash  solution 
with  sniphuric  acid,  and  distil.  The  sulphureted  chyazic  acid  cornea 
over  into  the  reservoir.  It  is  still  mixed  irith  some  sulphuric  add, 
from  which  ft  may  be  freed  by  carbonate  of  barytes. 

The  acid  thus  obtained  is  colourless,  has  a  strmg  smell,  analogous 
to  that  of  acetic  add,  and  its  specific  gravity  is  1-022.  At  a  boiling 
tenperature  it  dinolves  a  little  sulphur,  llua  acid  consists  of  two- 
thirds  of  its  weight  of  sulphur  and  oae*thifd  of  the  constituents  of 
pnnsic  acid.    IKie  sidts  which  it  fofiua  hne  the  folkrwing  pio> 
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SulpfauKted  chyazate  of  potaah :  a  deliquescent  salt,  sdubte  in 
aloobol.- 

-  '  ■  of  soda :  ditto,  crystallizes  io  rhombe. 

. of  lime :    ditto,   soluble  In  alcohol,   from 

which  it  may  be  obtained  in  needle-fwin  crystala. 

■^ of  ammonia:  ditto,  not  cryslallizable. 

of  magneua :  ditto,  when  dried  has  a  mica- 
ceous appearance. 
— — — — ^^—  of  alumiaa  :  crystallizes  in  octahedra,  which 

do  not  deliquesce. 
I     ■      "    ■  ofbar)'tesi  a  deliquescent  salt,  crystaUi^.iog 

in  long  slender  prisms  of  a  brilliant  white.     It  v 
composed  of 

Sulphureled  cbyazic  add SO'l 

Ba7tes 6'J-Q 

10(W> 

'    I  of  strontiaa  :  a  deliquescent  salt,  cmtal-  * 

lizing  in  long  slender  prisms  in  groups  radjatiog 
like  zeolite. 

-■■■■ of  silver:  a  white  insoluble  powder. 

of  mercury  j  a  white  insoluble  powdo*. 

-  of  potash  and  prussiate  of  mercury :  a  bril- 


liant silvery  lustre;  very  soluble  in  hot,  and  liltls 
soluble  in  cold,  water. 
of  protoxide  of  copper ;  a  white  powder,  in- 
soluble in  water.    Its  constituents  are, 

Sulphureted  cliyazic  acid 36'855 

Protoxide  of  copper G3*I45 


■     ■'■  of  peroxide  of  copper :  a  bright  pea^green 

liquid. 

of  prottnide  of  lead  :  a  soluble  salt  ia  obtuse 

rhombs. 

of  protoxide  of  iron  :  a  colourless  and  very 

soluble  salt. 
.11.  — — —  of  peroxide  of  iron :   a  beautiful  crioisoa 
salt,  very  deliquescent. 
The  sulplmrctcd  chyazates  of  tin,   bismuth,  manvanese,  zio<^ 
cobalt,  nickel,  palladium,  uranium,  molybdenum,  and  chromium, 
are  vei^  soluble. 

4,  Fuming  Sulplittrk  /Icid. — Tlie  singular  qualities  of  the  fuming 
sulphuric  acid  manufactured  at  Nordhnusen,  in  Germany,  from 
green  vitrinl,  have  lon^  attracted  tlie  attention  of  chemists,  and 
variods  Kiluiiuiia  of  tlie  anomalies  nhicli  jt  presents  have  been 
^ven.  Fourcroy's  explanation  of  ir,  by  aflirniing  that  it  is  a  mix- 
ture of  sulphuric  apd  sulphurous  acids,  has  been  pretty  generally 
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acceded  to ;  ye\  ir  appeara  thni  it  is  not  the  tnie  one.  Mr.  V<^I, 
apothecary  at  Bayreuth,  has  lately  published  a  scry  elaborate  set  of 
experiments  on  this  acid,  which,  as  far  as  they  go,  appear  decisive. 
The  following^  are  the  facts  which  he  lias  established  by  his  experi- 
ments :  Fuming  sulphuric  acid  contains  no  sulphurous  acid  ;  nor 
can  it  be  fornied  by  uniting  these  two  acids  tc^ether,  nor  by  dis- 
tilling a  mixture  of  sulphur  and  sulphuric  atid.  Fuming  sulphuric 
acid  attracts  no  oxygen,  nor  does  ii  produce  any  alteration  on 
atmospheri(.-al  air.  When  mixed  with  water,  it  ii  converted  into 
common  sulphuric  scid.  When  combined  with  bases,  it  Torms 
common  sulphates.  It  dissolves  some  sulphur,  and  acquires  a 
brown,  green,  or  blue  colour,  according  to  the  proportion  of 
sulphur  which  it  holds  in  solution.  It  combines,  likewise,  with 
phosphorus.  Voffel  considers  it  as  common  sulphuric  acid  united 
with  some  imitondeiable  sulstance,  and  brought  by  its  means  to  a 
moir, powerful  acid  state.  The  direct  consequence  from  Iiis  experi- 
ments seems  to  be,  that  it  is  sulphuric  acid  free  front  water.  There 
is,  however,  a  fact  stated  by  Doliereiner,  in  a  very  long  dissertation 
which  he  has  published  on  the  action  of  the  different  kinds  of  sul- 
phuric ticid  on  nitric  acid,  which,  if  accurate,  would  require  an 
explanation.  He  says  that  when  a  mixture  of  fuming  sulphuiic 
acid  and  nitric  acid  is  heated,  the  nitric  acid  is  decomposed  into 
nitrous  gns  and  oxygen  gas,  but  no  such  change  is  produced  by 
heating  a  mixture  of  common  sulphuric  acid  and  nitric  acid.  I  do 
not  perceive  very  clearly  how  this  fact  was  ascertained.  Supposing 
nitrous  gas  and  oxygen  gas  to  be  evolved  together  nut  of  the  liquid, 
tbey  could  not  be  collected,  for  they  would  instantly  combine,  and 
form  nitrous  scid ;  but  supposing  the  fact  correct,  I  can  conceive 
it  to  be  owing  to  this  circumstance.  The  fuming  sulphuric  acid 
deprives  the  nitric  acid  of  the  whole  of  its  water.  Now  in  this 
state  it  is  probably  much  more  easily  decomposed  than  when  it 
contains  water.  Common  sulphuric  acid  wilt  not  produce  this 
effect  so  completely,  because  it  is  already  combined  with  an  atom 
of  water. 

5.  Prussic  Acid. — Mr.  Bergeman,  apothecaiy  ih  Berlin,  disco- 
vered, in  IBIt,  that  the  hark  of  the  prunus  padus  contained  a 
notable  quantity  of  prusHc  acid.  Water  distilled  from  this  bark 
proved  fatal  to  animnts  when  luken  internally. 

6.  Acetic  j4ci'l— The  following  very  extraordinary  experiment 
was  rnade  by  Nasse,  one  of  the  members  of  the  Imperial  Academy 
of  St.  Petersburg,  and  is  related  by  bim  in  a  letter  to  Professur 
John.  Take  a  glass  vessel  and  fill  it  with  a  mixture  of  equal  bulks 
of  carhonic  acid  gas  and  common  air,  and  put  into  it  a  little  water 
so  as  hardly  to 'cover  the  bottom  of  the  vessel.  Stop  it  up,  and  lay 
it  aside  for  somi;  month?,  shaking  it  occHsionully.  Then  open  it, 
and  leave  it  for  some  weeks  with  the  mouth  slightly  covered.  Acetic 
acid  will  be  perceived  formed  in  it,  iioib  by  the  taste  and  smell. 
Nusse  obtained  his  carbonit/  acid  by  the  BLiioit  of  dilute  sulphuric 
acid  on  Curara  marble.  Here  is  the  formation  of  acetic  acid  without 
the  presence  of  any  animal  or  vegetable  substance;  nothing  else 


18)5.]  in  the  Physical  Sdeiuxst  39 

than  carboaic  acid,  common  sir,  and  water.  Tbe  cxperinwat 
would  deserve  a  careful  repecitiun.  If  correct,  how  much  light 
would  it  not  throw  on  the  nature  of  acetic  acid  ? 

7.  Arsenious  /icid. — Various  and  discordant  sntemems  have  been 
published  respeciirrg  the  solubility  of  white  arsenic  in  water.  Tbe 
n»ult  of  Kiaproth's  trials  waa  lately  published  in  the  ArmaU  of 
Philoso!>hy.  Since  tlwt  lime  a  still  aiore  elaborate  ."et  of  expen- 
inents  on  the  same  subject  has  been  published  by  Bucholz.  His 
results  agree  ^ore  nearly  with  those  of  Kiaproth  tlian  with  any 
other  ;  tliougli  there  ait;  several  anomalies  in  his  experiments  which 
aresuAiciently  puzzling-  1  have  tang  been  of  opinion  that  the 
white  oxide  of  arsenic  exists  in  two  states ;  nainely,  In  the  state  of 
pure  oxide,  and  in  the  state  of  hydrate  of  arsenic.  When  lint 
prepared,  it  is  transparent  and  colourless,  like  glass ;  but  it  gn- 
dually  beL-omes  white  and  opake,  and  puts  on  the  appearance  of 
enamel.  The  glass  1  conceive  to  he  the  pure  oxide  of  arsenic ;  the 
enamel,  to  be  a  hydrate.  Now  if  this  opinion  be  well  founded,  we 
may  expect  to  find  a  difference  in  [he  solubility  of  white  arsenic  in 
these  two  states.  1  think  it  prubahle  that  several  of  the  anomalies 
■re  owing  to  chemists  not  having  hitherto  attended  to  this  diHereDce 
of  state. 

VII.  SaUs. 

This  is  always  one  of  the  most  prolific  departments  of  chemistry* 
on  account  or  the  f;reat  number  of  salts,  and  the  importance  of 
being  acquainted  with  their  properties;  bot  this  historical  sketch 
has  already  swelled  so  much,  that  I  shall  omit  all  the  salts  treated 
of  in  the  Annals  of  Philosophy  d\inag  the  last  year. 

1.  CalomeL — Mr.  Jewel's  improvement  in  the  manu&cture  of 
calomel,  by  making  it  pass  in  the  state  of  vapour  into  water,  is 
known,  1  presume,  to  most  of  my  readers;  having  been  made 
known  to  the  puhlic  by  Mr.  Luke  Howard,  in  whose  manuractorjr 
it  took  place,  about  four  years  ago. 

2.  Oj:'iliUes.-^\oge]f  of  Bayrcuth,  has  published  two  very  elab<>' 
rate,  and  I  conceive  very  accurate,  sets  of  experiments  on  the 
analysts  of  .several  of  the  oxalates.  I  cannot  attempt  in  this  place 
to  do  more  than  give  a  bare  table  of  his  results.  What  makes  thete  - 
experiments  more  raluable,  is  their  agreement  with  the  views  of 
Berzelius  respecting  the  composition  of  salts ;  though  when  Vogel 
made  his  experiments  (at  least  the  set  of  tbem  first  published.)  it. 
does  not  appear  that  he  was  acquainted  with  Berzelius'  opinions  on 
the  subject. 

A  hundred  parts  of  oxalic  acid  require  for  saturation  a  quantity 
of  base  which  contains  21*2  parts  of  oxygen  ;  or  in  other  words,  in 
tbe  neutral  oxalates  the  acid  contains  three  times  as  much  oxygen 
as  the  base. 

When  biooxalate  of  potash  is  poured  upon  carbonate  of  copper, 
a  solution  takes  pUtce,  and  two  salts  are  formed,  distinguished  trbat 
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each  other  bjr  their  crystalline  shape ;  the  one  crystaUaiog  in 
needles,  (he  other  m  tables.  The  constitueiits  ol  the  first  of  ^ese 
•altsar^ 

Penaide  of  copper 20-50 

Potash  25*04 

Oxalic  acid    , 36-46 

Water   18-00 

lOt-00 
Tli&  constituents  of  the  second  are, 

Peroxide  of  ct^per 22-5 

Potash 27*0 

Oxalic  add 40-5 

"VVater ,- lO-O 

100-0 

Thus  they  differ  in  thar  water  of  crystallizatioD  j  the  one  con- 
laioiog  double  the  quantity  of  the  other. 

CAcid 49-5 56-25 

Oxalate  of  lime  is  composed  of  J  Lime s8-5 ....  43-75 

^Water 12i).... 

lOOiK) 

100-0 

CAcid 43-06,...  43 

Oxalate  of  potash J  Potash   5677  ■  •       57 

^ Water  .*.......  0-17     " 

100 

100-00 

„.        ,        ,         ,  fAcid   55-93 ....  64-02 

BiooxalBte  of  potash J  Potash 31  -44 35*98 

t  Water 12-63... 


100«) 


100-00 


Oxalate  of  toda-and-copper . 


{Acid 46-48 

Soda 19-02 

Peroxide  of  copper 28-50 

Water    n-oo 

100-00 


Dry  oxalate  of  soda S^^'^ 5^7 

\Soda 45.23 


__  100-00 
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(Acid 47-5 

Foliated  ox&lste  of  ammcmia- J  Ammoniii 10*5 

and-copper    f  Peroxide  of  co[q>er ....  35-0 

CWater 17-0 


(Add 36^» 

Effl(H«sced  oxalate  of  ammo- 1  Ammoius 18*29 

nia-and-cc^jper f  Peroxide  of  copper  . . .  39O0 

t  Water 8*71 


(Acid 43-00 

PnlTerulent  oxalate  of  ammo-  )  Ammooia 9*72 

tUB-and-coppet  1  Peroxide  of  copper  . , .  45-5S 

CWater ,.     170 


(Acid 72-15  ....  36-075 

Sulphate  of  potash- )  Potaah 42-85  . . , .  21*42S 

■nd'Copper )  Peroxide  of  copper  ...  86-00  ....  18«00 

t  Water 49-00 24^500 


3.  Chnmates.—T)!.  J<^  has  publiibed  a  paper  <xi  tbe  duo- 
mates,  ID  which  he  describei  the  properties  of  twelve  cfaiomatei 
hitherto  anknown,  or  nearlj  so.  As  this  paper  is  short,  and  canttoc 
well  be  abridged,  I  have  inserted  a  translatioa  of  it  in  the  Utt 
Dumber  of  the  Atmab  of  Philosophy,  to  which  I  refer  the  reader. 

4.  Scd-amttumittc. — Before  coDcIudinK  this  department  I  texj 
take  the  opportunity  trf  mentioning  that  Mr.  Trimmer  infinrms  ne 
tiiat  the  sand  employed  for  mixing  with  the  clay  t^  the  Loodoa 
hrick-maken  is  brought  from  below  \VooIwicb.  It  probably,  thei«- 
fore,  contains  some  common  salt,  derived  from  the  sea  wata  widt 
which  it  is  washed.  Hiis  may  be  the  source  of  the  moriatic  sod 
which  goes  to  the  formation  of  the  sal-ammoniac  tliat  snbltmes 
during  the  buminK  of  the  bricks ;  but  if  tfaii  be  ifae  case,  Natnc 
employs  during  this  process  some  method  of  decomposing  common 
salt  at  preseat  unknown  to  manufacturers;  but  which  it  might  be 
well  worth  their  while  to  endeavour  to  trace  experimentally,  unlov 
we  suppose  the  whole  acid  to  come  from  the  muriate  of  magnesia.  - 

VUI.  Compositicm  of  Alcohol  and  Ether, 
M.  de  Saussure  has  given  us  a  new,  and  seemingly  veiy  accurate 
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analysis  of  alcohol  and  sulphuric  ether.  The  cgoslitueDts  of  alcohol 
'are  as  follows: — 

Carbon fil-SS 

Oxygen ' S4'32 

Hydrogen 1370 

lOO-OO 

This  result  seems  to  show  that  alcohol  is  composed  of 


Oxygen 1 

Cnrbon 2 

Hydrogen  9 


An  atom  of  it,  according  to  this  statement,  would  weigh  2'89S, 
This  composition  is  very  simple,  considering  ihat  the  number  of 
constituents  of  alcohol  nmounts  to  three. 

The  constituents  of  Milphuric  ether  arc, 

Carbon , fi7-98 

Oxygen 17'62 

Hydrogen 14-40 

100-00 
Tliis  result  seems  to  show  that  sulphuric  ether  is  composed  of 

Oxygen 1 

Carbon 5 

Hydrc^n   ^ 6 

So  that,  if  the  analysis  of  Saussure  be  correct,  sulphuric  ether 
contains  twice  us  many  atoms  in  iis  composition  as  alcohol.  The 
weight  of  an  integrant  panicle  of  it,  according  to  this  statement, 
would  be  5'547. 

IX.  Anali/s.is  of  Waters. 

Bouillon- Lagrange  and  Vogel  have  publislied  an  elaborate 
analysis  of  the  sea-water  that  washes  the  di^erent  coasts  of  France. 
The  following  table  exhibits  the  result*  of  their  analyses : — 
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i 

1 
%  . 

P 

1 

■1 

i 

s 

1 

'1 

i 

1 

1 

W«lM«f(b«ChM10d 

Gram. 
1000 

Gr. 
3B 

Gr. 

o-gs 

Gr. 
S5I» 

Or. 

S-50 

Gr. 

U'18 

Gr. 
0-80 

Gr. 
0'15 

WlteroftheAllande 

1000 

38   0-8S 

84-I0 

S-50 
3-85 

5-18 

0-JO 

O'lS 

Water  oribe  Hedilerranom. 

1000 

41 

O-II 

85-10 

985 

0-15 

OIS 

Berzeliiis  has  published  va  analysis  of  a  veiy  complicated  minenl 
water  in  Stockholm.  Ita  constituents  per  Swcdiah  kanne  are  ai 
fdlows: — 

Gralnj. 

Muriate  of  soda  I  21^ 

Nitrate  of  potash •  IS 

Sulphate  of  potash -f 

Nitrate  of  lime 24 

Nitrate  of  magnesia ^ ■    4|. 

Carbonate  of  lime 15 

Sulphuric  acid 7   < 

Carbonate  of  magnesia -|4 

Carbonate  of  iron ^ 

Silica ,........, f 

Extractive  matter  and  loss f 

Accwdins  to  the  analysis  of  Mr.  Funke,  apothecary  at  Linz,  on 
the  Rhine,  Oie  mineral  water  of  Toanestein,  on  the  Rhine,  contains 
the  folloffing  constituents  in  five  pounds  weight  of  it : — 

Grain. 

Carbonate  of  iron i- 

Carbonate  of  lime 45 

Carbonate  of  soda 36^ 

Muriate  of  soda   ii 

Sulphate  of  soda ' 4 

"*      .- 

Five  pounds  wei^t  of  the  mineral  water  of  Heilknion  containsj 
according  to  the  same  analyst. 
Vol;  V.  N*  I.  C 
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Carbonate  of  soda    54 

Sulphate  of  soda fi^ 

Muriate  of  soda   24 

Carbonate  of  lime... 55^. 

CorboDBte  of  msgnesia 2 

Carbonate  of  iron *  •     1 

14S 

The  same  chemist  obtained  the  follo^riog  substances  from  fin 
pounds  of  the  mineral  water  of  Obennenning : — 

GiatM. 

Carbonate  of  soda 4 

Muriate  of  soda   S.^- 

Sulphate  of  soda 4 

Caroonate  of  lime  10 

Carbonate  of  iron    4 

25i 

Finally,  the  mineral  water  of  Heppingen  gave  the  same  chemist 
the  following  ingredients.  He  operated,  as  before,  upon  five  pounds 
of  the  water : — 

Oradiu. 
Carbonate  of  iron,  could  not  be  weighed. 

Carbonate  of  lime   . . ; &^ 

Carbonate  of  soda 31 

Carbonate  of  magnesia 12 

Sulphate  of  soda ,' 10^ 

Muriate  of  soda 15    ' 

tT 

X.  VegetaLle  Sulstances. 

Tht  field  of  vegetable  chemistry  is  so  vast,  and  still  so  ifnper- 
fecfly  explored,  that  it  is  always  a  very  prolific  department.  I  must 
at  present  confine  myself  within  as  narrow  limits  as  possible,  and 
avoid  indulging  reflections  even  when  they  obtrude  themselves 
upon  me. 

1.  Tkihet  Caoutchouc, — Tills  is  a  reddish  elastic  substance,  which 
is  used  ai  beads  in  the  Mediterranean.  I  have  seen  strings  of  beads 
repeatedly  brought  to  this  country  from  Malta,  and  once  made  a 
few  trials  ot  one  of  these  beads,  sufficient  to  show  that  it  was  a 
vegetable  ^i^jstaDce,  and  that  it  Iisd  some  resemblance  to  the  oils  in 
its  chemical  properties.  It  bus  been  particularly  examined  by  John 
and  Bucholz.  Neither  alcohol,  ether,  nor  oils,  dissolve  it  conf- 
ptetely,  thoughthey  produce'some  eifcct  on  it.  Potash  ley  dissolves 
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it,  and  an  acid  separates  it  from  the  sotutioD  id  the  state  of  an  oil. 
It  disolves  in  lulphuric  and  nitnc  airids.  Whea  heated,  it  does 
not  melt ;  but  it  aoon  loses  ita  red  colour ;  it  seems  to  me  to  be 
veiy  analogous  to  linseed  oil  boiled  to  diyness.  Nothing  is  knowa 
remecting  its  natural  histoiy.  It  is  probably  a  natural  production. 
It  u  said  to  be  much  employed  in  Thibet.  Whether  what  is  used 
in  the  MeditemneaD  comes  from  Thibet  I  do  not  know. 

2.  Cajeput  Oil. — This  oil  has  lately  acquired  considerable  cele- 
brity in  some  parts  of  England,  as  a  most  effectual  remedy  for 
rheumatism  when  applied  esternall;  to  the  diseased  part  hy  friction. 
It  was  first  made  known  in  Europe  by  the  Dutch.  According  to 
Murray,  it  was  first  brought  to  Holland  about  the  beginning  of  the 
eighteenth  century.  In  1719  it  made  an  article  in  the  Materia 
Medica  in  some  of  the  German  Pharmacoposas.  It  is  doubtless  an 
essential  oil.  Dr.  Koxburgfa  has  lately  laid  a  very  accurate  account 
of  the  tree  which  yields  this  oil  before  tlie  Linniear.  Society,  He 
cultivated  these  trees  at  Calcutta  for  about  ten  years;  so  that  the 
doubts  still  remaining  respecting  the  nature  of  the  plant  from  which 
this  oil  comes  may  be  considered  as  removed. 

3.  Sugar  from  Starch. — Kircbhoff's  discovery  of  the  method  of 
converting  starch  into  sugar  was  no  sooner  known  in  Germany  than 
it  occasioned  a  great  many  publications  on  the  subject,  and  nume- 
rous attempts  to  improve  the  process,  and  render  this  new  sugar  a 
substitute  for  common  sugar.  'Uiese  atleQipts  were  natural  at  a 
time  when  thp  mistaken  policy  of  Bonaparte  had  shut  out  Europe 
from  all  access  to  foreign  countries,  and  precluded  the  supjtly  of 
common  sugar,  except  at  an  enormous  price.  I  cannot  find,  how- 
ever, that  any  of  these  attempts  were  attended  with  success;  or 
that  much  additional  chemical  information,  was  even  added  to 
KirchhofTs  original  discovery.  This  discovery  was  owing  to  an 
accident.  In  consequence  of  the  war  between  Great  Britain  and 
Russia,  the  Russians  found  it  difficult  to  procure  gum.  KirchhofTs 
otject  was  to  render  starch  a  substitute  for  gum.  He  thought  that 
he  would  improve  it  by  boiling  it  in  weak  sulphuric  acid.  He 
gradually  leoglbened  tlie  boiling  process,  in  e:£pectatioo  of  render- 
ing the  starch  more  completely  gum.  The  icsult  was,  that  it 
acquired  a  sweet  taste,  and  the  properties  of  sugnr.  Schrader  has 
shown  that  by  increasing  the  quantity  of  sulphuric  acid  the  length 
of  time  necessary  for  boiling  may  be  shortened.  Thus  five  or  sis 
parts  of  sulphuric  acid  to  100  parts  of  starch  require  only  six  or 
eight  hours  boiling.  Nasse  found  that  nitric  acid  and  muriatic  acid 
produce  this  change  on  starch  as  well  as  sulphuric  acid.  Starch 
sugar  is  not  so  sweet  as  common  sugar ;  but  I  have  seen  it  as  \vhite, 
and  very  like  common  loaf  sugar  In  appearance. 

4.  Sap  nf  the  Acer  Campeslre. — Inthe  year  1811  Professor 
Scherer,  of  Vienna,  examined  the  sap  of  the  acer  campcstre,  or 
common  maple,  with  a  view,  I  presume,  to  the  sugar  which  might 
be  extracted  from  it.    This  sap,  when  in  small  quantities,  was 
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colourl«s>  like  water :  but  wheo  collected  io  greater  abundaace,  it 
was  imp^ealy  transpareDt,  and  had  a  milky  appearance.  It  had 
a  sweet  taste,  and  its  specific  grarity  vaned.  It  contained  an 
albuminous  substance,  which  was  precipitated  in  flocks  by  heating 
tbe  liquid.  There  was  likewise  another  substance  whicli  precipitated 
in  flocks,  that  sepmcd  to  be  different  from  ttie  albumen ;  but  the 
most  remarkable  constituent  was  a  salt,  which  crystallized  some- 
times in  small  prisms,  sometimes  in  plates.  It  was  white,  trans- 
lucent, and  had  little  lustre.  1000  parts  of  cold  water  dissolved 
nine  parts  of  this  salt;  1000  parts  of  boiling  water  dissolved  IJ 
parts.  This  salt  was  composed  of  lime  and  a  peculiar  rentable 
acid,  hearing  some  resemblance  to  the  moroxylic  acid  of  Klaprotb. 
Scherer  calls  it  maple  acid.  We  might  distinguish  it,  if  it  be  a 
peculiar  acid,  by  the  name  of  aceric  add;  for  Scherer's ' name, 
feldakom  acid,  cannot  with  propriety  be  adopted  into  other  Ian. 
guages. 

5.  Conium  Maculalum. — Schrader  has  subjected  coniwn  maea- 
latvm,  common  hemlock,  to  a  chemical  analysis.  The  following 
are  the  ingredients  which  he  obtained  from  a  thousand  grains  io 
-weight  of  the  phmt: — 

Extractive 27*3 

Gummy  extract 35'2 

Restn    1*5 

Albumen S'l 

Green  fecula   8 

He  obtained  also  the  following  sttlts  from  the  same  qtiantity  of 
the  plant : — 

Phosphate  of  Ume 46 

Phosphate  of  magnesia 30*1 

Carbonate  of  lime   27'4 

Carbonate  of  magnesia   20-2 

Carbonate  of  potash 1 15*0 

Sulphate  of  potash 10-8  ' 

Muriate  of  potash 4'!1 

6.  Brassica.  Oleracea  ftridis. — ^To  Schtader  we  are  indebted 
likewise  for  a  chemical  analysis  of  the  brassica  oleracea  viridis,  a 
variety  of  the  sea  cabbage.  From  1000  parts  of  tbb  plant  he 
obtained  tbe  following  substances : — ' 

Extractive 23-4 

Gummy  extract 26*9 

Resio   0-5 

Albumen 2-9 

Green  fecula 6'3 

The  salts  which  1000  parts  of  this  plant  yielded  weie  the  fol- 
lowing :— 
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Phosphate  of  lime 7i'4 

Phosphate  of  magnesia   8*2     , 

Carbonate  of  lime 40-1 

Carbonate  of  magnesia 35*6 

Carbonate  of  potash lOJ'O 

Sulphate  of  potash JZ'2 

Muriate  of  potash   iS'S 

7-  Gum;.— Dr.  John  has  published  the  result  of  his  experimenti 

on  some  vsrieiiei  of  gum  which  exude  spontaueously  from  different 

trees  in  Germany. 

a.  Plum-gum, — The  variety  of  plum  known  by  the  name  oj 
Myrobala,  which  is  yellow  and  round,  when  picked  by  insects  or 
chopped,  gives  out  a  white  clear  sap,  which  gradually  h^dens  into 
gum.     The  constituents  of  thu  gum  are, 

Gum  arable , 1 2*5 

Cerasin , 87-5  ' 

lOO-O 
By  cerasin  Dr.  John  means  a  soft  gelatinous  matter  which 
remains  undissolved  when  the  gum  b  treated  with  water.  It  is 
equally  insoluble  ID  alcohol;  but  water  acidulated  with  sulphuric 
acid  dissolves  it  in  a  boiling  temperature.  This  substance  ha*  been 
observed  by  Vauqnetin,  and  by  other  chemists.  It  exists  in  the 
cherry-tree  gum  of  this  country. 

b.  Gum  Jrom  the  Stem  of  ike  Pruitus  Avium.-~~lta  constituents, 
according  to  John,  are, 

Cera«n 80 

Gum 20 . 

100 
Besides  some  traces  of  lime  and  potash  in  combination  with  an 
acid. 

c.  Sweet  Cherry-Tree  Gum, — Its  constituents  are  as  follows : — 

Gum , 97 

Phosphate  of  Ijroe  .,....,. "^ 

Idme  combined  with  a  vegetable  acid    . ,  >     3 
Potash  combined  with  a  v^etable  acid .  .J 

100 
I  do  not  exactly  know  whal  Dr.  John  means  by  the  sweet  cherry. 
The  sweetest  cherry  which  I  know  is  the  small  black  cherry  which 
grows  wild  abundantly  in  some  parts  of  Scotland,  and  in  that 
country  is  called  geen.  The  gum  from  this  tree  I  have  .fxamined, 
and  know  that  it  contains  a  portion,  of  Dr.  John's  cerasin.  His 
sweet  cherrv,  therefore,  probably  is  the  fruit  of  another  tree. 

8.  SlarcL— Some  years  ago  Bouillon  Lagrange  made  the  obser- 
vation that  when  starch  is  roasted  it  acquires  the  property  of  dissolving 
in  cold  water.  Professor  Ddbereiner,  of  Jena,  has  pubibhed  a  set  of 
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experiments  on  this  subject.  I  perused  them  with  pleasure,  becanse 
I  found  them  very  similar  to  a  set  of  experiments  whicli  I  made 
myself  on  the  sanre  subject  ten  years  ago,  part  of  which  were 

Eiblished  in  Nicholson's  Journal,  and  pan  in  a  Report  on  Malting, 
rewing,  and  Distihing,  printed  by  order  of  the  House  of  Com- 
mons ;  but  as  this  Report  can  scarcely  be  said  to  be  publbbed,  as  it 
was  never  <m  sale,  the  facts  contained  in  it  hate  never  become 
generally  knoWn. 

Ddbereiner  found  that  when  starch  was  roasted  till  its  colour 
becanc  grey,  it  was  only  partially  soluble  in  cold  water,  and  the 
solution  was  nearly  colourless;  but  when  roasted  till  it  became 
yellow,  it  dissolved  completely  in  cold  water,  and  the  solution  was 
dark  coloured.  Both  these  solutions  exhibited  the  same  properties 
when  examined  by  re-agents. 

They  were  precipitated  by  alcohol.  Infiision  of  nutgalls  pro- 
duced a  copious  precipitate,  which  was  readily  dissolved  on  heating 
the  liquid,  and  appeared  again  when  the  liquid  cooled.  Barytea 
water  likewise  occasioned  a  precipitate,  which  was  completely 
soluble  in  acetic  acid.  It  was  precipitated  also  by  nitrate  of  mer- 
cury ;  but  not  by  silicated  potash,  peroiuriate  of  iron,  nitrate  of 
silver,  or  corrosive  sublimate  j  nor  by  nitrate  of  lead,  hydro-iul- 
phuret  of  potash,  or  alum.  It  slowly  decomposes  nitric  acid. 
When  treated  with  very  dilute  sulphuric  acid,  it  is  not  converted 
into  sugar.    It  does  not  readily  ferment. 

I>obereiner  likewise  made  observations  on  the  quantity  of  starch 
still  to  be  found  in  beer;  on  the  difference  between  the  starch  of 
raw  grain  and  of  malt.  I  have  not  room  here  to  state  the  parti- 
culars ;  but  know  from  previous  expeiience  that  the  facts  which  he 
states  are  tolerably  accurate.  , 

9.  Cuatmler. — Dr.  John  has  subjected  the  cucumber  to  a  che- 
mical analysis.  The  following  were  the  constituents  which  he  pro- 
cured from  600  grains  of  it : — 

Water 682*80 

Matter  similar  to  the  fungln  of  mushrooms . .     3*20 

Albumen  0*80 

Resin 0-25 

Extractive  with  a  sweet  substance  . , 9*95 

Gluten 

Phosphate  of  lime 

Phosphate  of  potash 

Phosphoric  acid 

A  salt  with  base  of  ammooia ^      3*00 

Malic  acid  united  to  a  base 

Sulphate  of  potash 

Muriate  of  potash 

Phosphate  of  iron 

Aroma 

Goo^et-ioglc 
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600  parts  of  the  husk  of  the  encumber  contam  90  parti  of  dry 
iDitter;  tbe  coastitueots  of  which  bear  a  resemblaDce  to  tboM  <^ 
the  interior  part. 

10,  Potatoes. — lAmpadius  has  made  comparative  experiments  on 
fimr  different  varietiei  of  potatoe ;  namely,  the  Peruvian  potatoe 
brought  from  America  by  Humboldt,  and  planted  in  Gmnany ; 
the  Buglish  potatoe;  the  onion  potatoe;*  and  the  Voichtlaiid 
potatoe.  The  following  were  the  proportions  of  the  different  con- 
ttituents  yielded  by  100  lbs.  of  the  respective  sorts  of  potatoe, 

1,  Pentoian  Potatoe. 

lU,     OS. 

Starch 15    0 

fllmHis  matter 5     8 

Albumen i  28 

Extractive 1  28 

Water 76    0 

100  0 
2.  English  Potatoe. 

Ibt.  oi.  dr.   p. 

Starch 12  29  1  J 

fibrous  matter 6  26  2  4 

Albumen 1     1  1  2 

Extractive I  22  2  4 

Water 77  16  1  48 

100    0    0    0 

S.  Onion  Potatoe. 

Ibi.  OK.  dr.  gr. 

Smrch 18  24  0  0 

fibrous  matter 8  12  0  0 

Albumen 0  28  0  0 

Extractive 1  21  1  2 

Water 70  10  2  58 

100    0    0    0 
4.  Foichtlmd  Potatoe. 

ItH.  oz.     dr.   (T. 

Starch 15  13  1     2 

Fibrous  matter 7     ■*  0    0 

Albumen 18  0    0 

Extractive 1  30  2    4 

Water " 74     8  0  54 

100    0     0    0 

•  I  dn  aol  know  tbe  Tariety  wWib  ii  known  inGcrmu)^  by  th,e  dmw  of 
•Zmiitt  Sttrtafftl^T,  K^iOO^llC 
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It  Is  not  easy  to  say  what  kind  is  nietmt  by  the  name  of  English 
poiatoe.  ,There  era  maoy  varieties  in  fingUnd,  differing  veiy  much 
ID  their  properties.  In  general  the  potatoes  raised  in  the  north  of 
England  are  bet(er  than  those  raised  in  the  south ;  though  to  this 
rule  there  may  he 'exceptions. 

XI.  Animal  Suhstances, 
Dr.  Gordon's  experiments  showing  the  evolutioo  of  Heat  during 
the  coagulation  of  the  blood  {AnnaU  of  Philosophy,  is.  139,)  con- 
fititute  a  pleasing  fact,  because  they  confirm  tbe  general  law  of  the 
evolution  of  heat  when  bodies  change  from  a  liquid  to  a  solid  form. 
Dr.  Prouty  farther  experiments  on  the  quantity  of  carbonic  acid 
evolved  by  respiration  at  different  times  of  the  day,  and  as  affected 
by  various  circumstances,  and  the  confirmation  they  have  received 
from  the  recent  experiments  of  Dr.  Fife,  are  deserving  of  the 
■ttention  of  physiologists,  and  are  well  calculated  to  throw  addi- 
tional light  onr  this  still  mysterious  function,  so  essential  to  life,  that 
it  cannot  be  intemipted ;  yet,  as  far  as  we  can  find,  seiving  merely 
to  remove  a  little  carbon  from  the  blood. 

1.  Air  in  the  Swimming  Bladders  of  Fishes. — All  chemical 
readers  are  acquainted  with  Biot's  experiments  to  determine  the 
composition  of  the  air  in  the  swimming  bladders  of  fishes,  published 
in  the  Memoirs  d'Arcueil,  and  with  the  unexpected  result  that  the 
proportion  of  oxygen  in  these  bladders  increases  with  the  depth  at 
which  the  fish  live.  Since  the  publication  of  that  paper  an  elabo- 
rate set  of  experiments  on  the  same  subject  has  been  published  by 
Configliacbi,  an  Italian  professor.  He  nas  confirmed  and  extended 
the  facts  ascertained  by  his  predecessors.  One  of  the  most  curious 
parts  of  his  paper  is  a  table  of  the  proportion  of  oxygen  gas  found 
by  him  in  sea-water  of  different  depths.  The  following  is  a  cc^y 
pf  that  table  :— 

Depth  hi  Hetrci.  ProporlioD  af  Qijf/ai, 

\  50 28'7 

100 28-8 

150 28-5 

200 : 27-9 

250 28-4 

300 28-7 

350 29-0 

400 28-5 

450 27-8 

500  ...* 28-1 

550 28-4 

(iOO  .. 2S-a 

6B0 Ii8'3 

700 28-2 

2.  Vrine, — Professor.  Wurzer  has  puhlUticd  a  set  of  experiments 
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OD  a  remarkable  urine  emitted  by  a  man  of  tbe  age  of  33.  He 
bad  been  afflicted  with  a  gonorrhsea  virulenta  ever  since  the  age  of 
24.  In  consequence  of  cold,  to  which  lie  had  been  exposed,  his 
breasts  swelled,  and  a  few  6sya  after  he  passed  the  remarkable  urine 
which  drew  theattention  of  Professor  Wurzer.  It  was  milk-whit^ 
and  contained  in  it  a  notable  quantity  of  a  matter  which  possdsea 
exactly  the  properties  of  curd. 

S.  Magnesia  in  Human  Bones. — Fourcroy  and  Vauqnelin  first 
discovered  the  presence  of  magnesia  in  the  bones  of  inferior 
animals ;  but  they  could  detect  none  in  human  bones.  For  ttiij 
they  assigned  a  physiological  reason.  In  man  the  magnesia  is 
carried  off  in  the  urine ;  but  this  is  not  the  case  in  the  inferior 
animuls.  Hence  it  appears  in  the  bones  of  the  latter,  but  not  of 
the  former.  Berzelius  repeated  the  experiments  of  Fourcroy  and 
Vauquelin,  and  could  not  by  tbeir  method  detect  any  magnesia  in 
human  bones  ;  but  he  gives  another  process,  by  which  he  assures 
us  he  detected  it.  Professor  Hildebrandt,  of  Eriangen,  has  lately 
resumed  this  subject,  and  repeated  the  experiments  of  Fourcroy  and 
Vauquetin.  Like  them,  he  could  delect  no  magnesia  in  human 
bones,  and  therefore  concludes  that  Ber^lius  was  mistaken.  Now 
I  must  aeknowiedgc  thnt  this  mode  of  proceeding  appears  very 
extraordinary.  To  repeat  a  process,  which,  Berzelius  himself 
admits,  docs  not  yield  any  magnesia,  and  then  to  conclude  that 
Berzelius  is  mistaken  because  the  experiment  turns  out  just  as  be 
foretold  it  would.  I'n  refute  Berzelius'  conclusion,  it  would  be 
necessary  to  repeat  the  experiment  as  he  describes  it,  or  to  show 
experimentally  that  the  experiment  is  incapable  of  repetition. 

4.  Urinary  Calculus  of  a  Horse. — A  urinary  calculus  of  a  horse 
analysed  by  Professor  Wurzer  was  found  to  contain  the  folkiwiog 
constituents: — 

Carbonate  of  lime 66 

Phosphate  of  lime   20-05 

Carbonate  of  magnesia 4*06 

Red  oxide  of  iron O'OOS 

Animal  matter 9-835 

lOOHHW 

5.  Milk. — In  1813  C,  F.  Schwarz  published  an  inaugural  disser- 
tation at  Kiel  on  the  analysis  of  milk.  From  1000  parte  of  cow's 
milk  he  obtained  the  following  substances  :^ 

PLospliate  of  lime 1-805 

I'hosphutc  of  magnesia O-17O 

Phosphate  of  iron 0-032 

Phospliate  of  soda 0*225 

Muriate  of  potash .'  1-350 

JUactaic  of  soda 0-115, 

3-697       GoOgIC' 
1000  parts  of  human  milk  contain, 
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Phosphate  of  lime   2*500 

Phospliate  of  magnesia 0-500 

Phospliate  of  iron 0*007 

Phosphate  of  soda 0-400 

Munate  of  potash 0*700 

■  Lactate  of  soda 0*300 

4*407 

Such  is  as  concise  a  sketch  as  I  have  been  able  Jo  draw  up  of  the 
improvements  which  chemistry  has  undereone  of  late  years,  chiefly 
in  those  countries  with  which  we  have  haa  the  least  intercoune.  I 
have  omitted  some  important  &cts  altogether,  because  I  intend  to 
insert  translations  of  the  papers  containing  them  in  the  succeediitg 
□umbers  of  the  Annals  of  Phihsopky,  as  speedily  as  I  can  And 
room  for  them. 

11.  MlNBRALOOV. 

This  branch  of  science  is  divided  into  two  parfs ;  namely, 
Oiyctognosy  and  Geognosy.  It  will  be  convenient  to  take  each 
separately. 

I.  Oryclognosy. 

Uoder  this  head  I  include  the  description  and  analysis  ti 
mtneruls. 

i .  Native  Carbojiale  of  Magnesia.— The  carboDate  of  magnesia 
from  India,  of  which  I  gave  an  account  in  the  Annals  of  Pkilo- 
sopky,  iv.  155,  deserves  to  be  mentioned,  because  it  agrees  nearly 
in  its  composition  wilh  the  conite  of  the  Germans,  though  it  difien 
from  it  in  its  external  characters.     It  is  composed  of 

Carbonate  of  magnesia ^2 

Carbonate  of  lime 28 

100 

This  does  not  diSer  much  from  a  compound  of  two  integrant  par- 
ticles of  carbonate  of  magnesia  and  one  integrant  particle  of  car- 
bonate of  lime. 

2.  The  mineral  called  haiiyne  is  bitiierto  scarcely  known  in 
Britain.  It  is  an  inhabitant  of  volcanic  rocks;  and  has  hitherto 
been  found  only  in  Italy,  Auvergne,  and  at  Andemacb.  According 
to  Omelin,  {Annals  of  Philosophy,  ir.  193,)  its  constituents  are^ 

Silica 35-48 

Alumina 18*87 

Sulphate  of  lime   2173 

Lime 2*66 

Oxide  of  iron 1-16 

Potash    15-45 

Water 1-20 

Sulphureted  hydrogen  and  loss  3-45        ,-.          . 

100-00       . 
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3.  My  analysis  of  ssbestous  actinoUte  {Annals  of  Philosophy, 
w.  209,)  gives  a  great  number  of  constituents,  and  on  that  account 
is  not  very  satisfactory.  I  do  not  mean  to  say  tKat  the  numbers 
given  are  inaccurate ;  for  the  experiments  were  carefully  made,  and 
most  of  them  repeated  three  times ;  but  ihey  lead  to  the  suspicioD 
that  the  specimen  was  contaminated  with  foreign  bodies ;  yet  to  the 
eye  it  was  pure,  and  consisted  entirely  of  a  congeries  of  crystals,  1 
found  the  mineral  composed  as  follows : — 

Silica S3-4 

Alumina 28-2 ' 

Lime I-04S 

Magnesia   6-6 

Oxide  ofiron 17*15 

manganese  . . . '. ^■2 

TungBtic  acid  ?   3-84 


a*'. 


S'8 

Moisture 1*7 

Loss 2*064 

100-000 

4.  Green  Granular  AcHnotite. — This  is  a  mineral  which  occun 
at  Teinach,  in  the  Pacher-Alps,  near  Marburg,  in  amorpIuHu 
{Heces,  where  it  constitutes  a  rock  with  grey  and  red  quartz.  It  has 
been  confounded  with  smaragdite  or  diallage ;  but  Werner  has 
lately  separated  it  from  this  mineral.  The  following,  acsoMing  to 
Karsten,  are  the  distinguishing  cliancten  of  the  two  species  :— 

Green  Smaragdite.  Green  Gramdar  Actinolita. 

Lustre,  pearly.  Lustre,  glassy. 

Fracture  foliated,  cleavage  single.  Foliated,  cleavage  double. 

Cross  fracture  uneven.  Cross  fracture  splintery, 

Sof^.  Semihard.  - 

Sectile.  Brittle. 

Klapcoth  found  the  specific  gravity  of  green  gniDular  actioolile 
3*250.     It  was.  composed  of  the  following  constituents : — 

Silica 56 

Magnesia     18*5 

Lime    , 15*5 

Alumina 3*23 

Oxide  of  iron  4*75 

chromium 1* 

manganese,  a  trace. 

Loss  1* 

100*00      .-.  , 

DcinzeSDvClOOQlC 


44  Skclch  o/^  the  latest  Improvements  {J as. 

5.  Schorl — Professor  BeTBhardi  being  of  opioioo  that  common 
schorl,  and  several  other  species  of  minerals,  might  be  constituted 
into  a  genus,  to  which  be  piopoced  to  give  the  uame  of  tourmBlioe, 
requested  Professor  Bucholz  to  make  an  analysis  of  common  lichorl 
to  serve  as  a  sample  of  this  new  genus.  Bucholz  accordingly  made 
three  very  careful  analyses,  two  of  schorl  from  St.  Gotthard,  and 
one  of  schorl  from  Tyrol.    The  result  was  as  follows: — 

Silica   85-000 

Alumiua 31*500 

Magnesia   5*938 

Lime 0*062 

Oxide  of  iron 6*125 

Silica  containing  iron 0*125 

Mauganese,  a  trace. 

Water 5-000 

Potash 1*333 

Loss  14*917 

100*000 

This  loss  be  v^as  not  able  to  account  for.  He  could  neither  find 
«ny  more  alkali,  nor  any  volatile  matter  whatever.  The  most  pro- 
baUe  subslaocc  seems  to  be  fluoric  acid.  I  do  not  perceive  that 
he  sought  for  it  particularly. 

6,  Arragonile.—^ihe  discovery  that  arragonite  contains  ahont 
four  per  cent,  of  carbonate  of  strontian,  recently  made  by  Professor 
Stromeyer,  is  of  considerable  importance,  by  removing  an  anomaly 
which  hitherto  had  existed  in  mineralogy ;  namely,  the  same  che- 
mical composition  with  a  difference  of  external  characters.  It 
shows  us  also  how  much  analysts  ought  to  be  on  their  guard,  and 
how  easy  it  is  for  the  most  skilful  experimenters  to  overlook  ingre- 
dients that  have_a  marked  effect  upon  the  external  characters  of 
minerals. 

6.  Schorloui  Beryl. — This  mineral  was  analysed  by  Bucholz  in 
1804,  who  detected  in  it  17  per  cent,  of  fluoric  acid.  Since  that 
time  Vauquelin  (Ann.  de  Cbim.  Ixvii.  247,)  and  Klaproth  (Beitnge, 
V.  67,)  analysed  this  minernl.  The  former  found  five  per  cent,  of 
fluoric  acid;  the  second,  four  per  cent.  This  great  discordance 
induced  Bucholz  to  repeat  his  experiments,  and  his  new  analysis 
agrees  very  nearly  with  his  former  one.  He  found  the  constitucQU 
as  follows : — 

Silica 35 

Alumina , 48 

Oxide  of  iron 00*5 

Water 1 

Fluoric  acid 16*5 

101  0 
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7.  Prehmle. — ^Two -varieties  of  prehniie  have  been  analysed  by 

GehleD  :  the  first,  from  Fassuthale,  had  a  specific  gravity  of  2*917; 

the  specific  gravity  of  the  second,  from  Batscbinkes,  tvaa  2*924. 

The  mat  variety  was  composed  of 

Silica ; 4.2*873 

Alumina 21*50 

Lime 26*50 

Oxide  of  iron 3*00 

manganese 0*25 

Magnesia,  a  trace. 

Volatile  matter 4*625 

Soda 0*27 

Loss i -98 

100*000 
The  cotutituenta  of  the  secoDd  variety  were. 

Silica 43*00 

Alumina 23*25 

Lime 26*00 

Oxide  of  iron    2*00 

manganese 0"25 

M^nesia,  a  trace, 

VoUtile  matter 4*00 

Loss 1*5 

100*00 
Another  mineral  found  in  a  dolomite  rock  at  Hafnerszell,  w|iicli 
from  its  characters  and  constituents  be  considered  aa  a  .variety  of 
prehntte,  was  likewise  analysed  byGehlen. 

This  mineral  is  amorphous.  Its  colour  ia  liglit  greenii^-grey 
passing  into  yellow.  ]t  appeals  foliated,  or  rather  radiated,  ana 
exhibiu  a  two-fold  cleavage  parallel  to  the  faces  of  a  four-sided 
rectangular  prism.  Its  fracture  is  splintery ;  its  specific  gravity, 
S-676.  It  gives  sparks  with  steel,  scratches  glass,  but  is  itself 
ecratcbed  by  quartz.  It  is  difficultly  frangible.  Lustre  pearly, 
inconiuderable.  Translucent.  Phosphwesces  when  heated.  Becomes 
itnmgiy  electric  by  heat.    Its  constituents  wer^ 

Silica 54-50 

Alumina 25*25 

Lime 10'05 

Mugnesia   S'25 

Oxide  of  iron l-OO 

manganese,  a  tiace. 

Soda ■, 5-94 

99*99 
6,  Cmite, — ^Tlie  mineral  called  conite,  described  by  Schumacher, 

Cioogic 
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irom  Iceland,  and  by  difierent  other  mioerali^ists,  seems  to  me  to 
be  veiy  nearly  connected,  if  not  quite  the  same,  with  what  I  hafe 
called  native  carlxHiate  of  magnesia  from  India ;  though  its  external 
characters,  according  to  the  following  description,  are  not  quite  the 
same.  Thb  difference  I  ascribe  to  toe  abscoce  of  carbonate  of  boa 
in  the  Indian  mineral. 

Conite  has  a  light  fle-sh-red  colour.  It  is  amorphous,  and  exter- 
nally covered  with  a  coating  of  iron  ochre.  Fracture  sometime* 
fine-grained,  uneven;  sometimes  imperfectly  conchoidal.  No 
lustre;  scratches  glass ;  opake;  brittle;  sp.gr.  S'OOO. 

Its  constituents,  according  to  the  analysis  of  Dr.  John,  are  as 
follows : — 

Carbonate  of  mt^esia 67*5 

lime 28-0 

ifOD S"6 

Water 1 

Sulphate  of  lime  ?  a  trace. 

100-0 
9.  Zeolite. — Haiiy's  division  of  the  zeolite  into  stilbite  and  meto- 
typc  is  well  known  ;  and  likewise  his  union  of  the  natrolite  mth 
the  mesotype.     Gehlen  analysed  two  specimens  of  each  of  these 
genera.    The  following  was  the  result : — 


A 


Stilbite. 

Meiotjpe. 

Silica  . 

55-072 
16-58* 
7-584 
1-500 
19-300 

55-615 
16-681 
8-170 
1-5S6 
19-300 

53-392 
19-620 

1-750 
14-696 

9-710 

Soda  with  some  potash . . 
Water 

15-09 

100-040 

I01-S02 

99-168 

100-63 

Gehlen  has  rendered  it  probable  that  the  mineral  analysed  by 
Vauquelin  under  the  name  of  mcsotyjK  pyramidee,  and  even  the 
miDera!s  tiled  by  Hatiy  before  the  btow-pipe,  were  not  mesotypei, 
but  siilbites.  We  see  from  tlie  preceding  analysis  that  the  two 
minerals  constitute  two  distinct  species,  well  marked  by  the  propor- 
tion of  their  constituents.  Stilbite  contains  twice  the  water  in 
mesotype.  -  Mesotype  contains  much  less  lime,  but  much  more 
alkali. 

10.  Baracile. — About  five  years  ago  boracilc  was  found  in  abun- 
dance by  Professor  Stcfiena,  in  a  gypsum  mountaiu  near  Segeberg, 
in  Holstein.  The  crystals  are  very  small,  and  consist  either  of 
perfect  cubes,  or  of  cubes  with  their  angles  truncated.  According 
to  the  analysis  of  Professor  Plaff,  this  boracile  b  composed  of 
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Boracic  acid 6 

Magnesia Sf 

Oxide  of  iron ^ 

Silica 4- 

LoM _1tV 

U 
Thus  it  b  free  from  lime,  aai  therefore  Tcrifies  the  previously 
receiTed  opinion  that  boiacite  is  essentially  a  lorate  of  magnesia. 

11.  Vitreous  Black  Oxide  of  Iron. — This  is  a  mineral  mentioned 
by  Haiiy  in  his  Tableau  Comparatif,  p.  98  and  374',  as  a  black 
vitreous  substance  found  in  the  department  of  the  Lower  Rhine. 
It  scratches  gUiss,  and  has  a  specific  gravity  of  3*2.  When  heated 
to  redness,  it  becomes  magnetic.  Vauquelin  found  it  composed  of 
oxide  of  iron  80'25,  water  1£,  silica  3'75.  Bucholz  has  lately 
analysed  a  small  quantity  of  this  laineral.  He  found  its  compositioa 
aaf^lom:— 

Oxide  of  iron 68*5 

Silica  10-0 

Oude  of  manganese 5*5 

Loss 16-0 

lOO-O 
If  we  consider  this  loss  as  water,  which  seems  from  the  analysis 
of  Vauquelin  to  be  the  case,  the  mineral  will  be  a  hydrate  of  iron 
and  manganese  united  with  silica. 

12-  Sulphuret  ofCohalt. — ^This  mineral  occurs  in  Sweden,  at 
Nya  Bastnas,  near  Riddarhyttao.  Hbiogec  found  its  coustituents 
as  follows:— 

Cobalt    43-20 

.Copper 14-40 

Iron    S-SS 

Sul|>hur 88-50 

Eartiiy  matter 0-33 

99-96 

13.  Nalii'e  Yellow  O^idn  of  Lead. — This  rare  mineral  has  been 
lately  esaraiiicd  by  Dr.  Joiin.     Its  characters  are  the  following : — 

Extcruat  coloor,  between  sulphur  and  lemon-yellow;  internal, 
between  honej'-yellow  and  Aurora  red. 

Amorphous. 

Fracture,  earthy.  In  some  places  there  is  a  tendency  to  the 
foliated  fracture. 

External  lusti-e,  dull ;  internal,  semi-metallic. 

Opake. 

Semihard. 

Brittle.     Modcrntdy  easily  frangible. 

Specific  gravity  8-000.  dc„-,z«jo..GoOqIc 
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Its  coDStltiieDts  are  as  follows : — 

Lead 82'692« 

Carbooic  ncid 3*8462 

Oxide  of  iron  and  lime ....  0*4808 
Copper,  a  trace. 

Silica  mixed  with  iron  ....  3-4039 

Oxygen 10-5768 

lOOWKW 

It.  Supposed  Native  Afinian  from  Kall^  it  tlie  Boer  Depart- 
ment.— I  am  not  sure  whether  this  be  the  lutire  minium  of  Mr. 
Smithson,  as  1  have  not  his  dissenation  at  hand.  Its  characters  are 
as  follows ; — 

Colour,  browuish-red.     Amorphous. 

Fracture  fine-graioed,  uneven. 

Exteioat  lustre,  dull;  internal,  glimmering. 

Opake  ;  soft;  easily  frangible  ;  sp.  gravity,  4*000. 

Dr.  John  found  its  constituents  as  follows : — 

Lead 44*15 

Carbonic  acid 10*00 

Water 4-00 

.  lime  and  oxide  (^  iron  0*50 

Iniioluble    matter  f 


^^^^  fSilica   29-00 

«""p<^''f--laride"ofiron::;::::::  i^ 

Oxygen 4-10 

100-00 


By  comparing  ih&  anah^s  with  the  preceding,  it  is  obvious  that 
the  oxide  in  this  mineral  is  not  the  red,  but  the  vellow  oxide  o( 
lead,  and  that  it  owes  its  red  colour  to  the  oxide'of  iron  which  it 
contains.  The  proportion  of  oxygen  is  obviously  over-rated  in  both 
analyses. 

15.  Spinell. — A  specimen  of  spinell,  from  Oker,  iaSuderman- 
laod,  in  Sweden,  analysed  by  fierzelius,  gave  the  following  consri- 
tuenta : — 

Alumina 72*23 

Silica 5*48 

Magnesia  14-63 

Oxide  of  iron 4*26 

Water 1*83 

Loss  1-55 

10000 

16.  Red  Silicious  Ore  of  Manganese.— A  specimen  of  this  or« 
from  Longbanshyttan,  in  Wermeland,  in  Sweden,  a&al^ed  by 
Befzeliiu.  was  composed  of  ^  ~         ■ 
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Blade  oxide  o(  manganew  . . .  53*60 

SiKca S9-W 

Oxide  of  iron    *«IJ 

lime 1*50 

•        Water 2'76 

101-25 
Tlie  excess  of  weight  was  owiog  to  the  mengMiese  in  llie  ore 
containing  less  oxygen  than  the  black  oxide,   in  which  state  it 
was  obtained  by  analysis, 

17.  Sodaliie. — Iceberg  analysed  a  mineral  from  Hefselkutla,  in 
the  prorince  of  Ncribe,  in  Swedtn,  Vhidi,  from  his  detcnptiin  of 
it,  seems  to  have  some  resemblance  to  sodaihe ;  but  its  coMtitueoti 
differ  materially.  It  occurs  in  an  iron-mine  mixed  with  quartz,  its 
colour  is  greenish-grey;  lustre,  pearly  and  inconsiderable;  prin- 
cipal fracture  foliated  with  a  two-foM  cleavage;  cross  fracture  grao 
Dular,  uneven ;  translucent  on  the  edges ;  it  scratches  glass,  but  is 
■cmlched  by  steel ;  difficultly  frangible ;  specific  gravity  2■^i6.  Its 
constituents  were, 

Silica 46 

Alumina S!8*7d 

M^nesia  ..' i3'£0 

Oxide  of  iron 0'7S 

Water 2-2S 

Soda .5-23 

Loss   3-SO 

100*00 

18.  Black  Garnet. — A  ^ecimen  of  black  garnet  from  the  iron- 
mine  of  Svaj^avara,  in  Torneo  Lappmark,  analysed  by  Hisinger, 
gave  the  following  constituents : — 

Silica 34.-5S 

Lime 24-06 

Alumina 1  *00 

Oxide  of  iron 36-OS 

Volatile  matter Q-3b 

Loss   3*S6 

100-00 

19.  Sparry  Iron  Ore. — A  specimen  of  tiiis  mineral,  from  Rid* 
darhytian,  iu  Wermeland,  in  Sweden,  analped  by  Hisinger,  was 
composed  of 

•  Bed  oxide  of  iron 63*26 

Oxide  of  manganese 3*00 

Lime 1-00 

Carbonic  acid 30*00 

Water". 1*75 

Vol.  V,  N»  L  D  ^^ 
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20.  Scapdite,— A.  sneaxacn  of  scapolite,  from  Sudermaiilaiid,  in 

Sweden,  analysed  by  Berzelius,  was  composed  of 

Silica 61-50 

Alumina 2S'75 

Lime 3*00        * 

Magnesia  0'75 

Oside  of  manganese 1  '50 

— ^^—  iron 1  '50 

Water 5-00 

99-00 
51.    Cerile. — ^This  minerd,  according  to  the  last  analvsis  <rf 
Hisinger,  is  composed  of 

Oxide  of  cerium ; .  68-59 

Silica 18-00 

Lime 1-25 

Oxide  of  iron 2-00 

Water  end  carbonic  acid  ....     9-60 

99-4* 

22.  Spwhanene. — Spodumene, .  £rom  Uton,  according  to  the 
aaine  analyst,  is  competed  of 

Silica 63-40  67-50 

Alumina 29-40  27-00 

Oxide  of  iron ll-OO  S-00 

trfme 0-75  ......  0-63 

Volatile  matter 0-5S  0-SS 

Loss 2-92  1-34 

100-00  100-00 

The  last  of  these  analyses  is  by  Berzelius. 

23.  I  sliall  now  subjoin  a  table  of  a  number  of  Swedish  minerals 
analysed  by  Hisinger : — 

'Silica 61-60 

Alumina  . .  t 20-61 

Lime 1-60 

Oxide  of  manganese 0-50 

iron,  a  trace. 

Potash    9-16 

Volatile  matter 1*86 

Loss   4-67 
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Lepidolite  frpm  Utiin  . 
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f Silica  S4-ia 

!  Lime 22-7« 

MalacoUtc,    fVom  Loogbaas- J  Magnesia  17*81 

hyttan   1  Oxide  of  iron 2"18 

I maDganese 1'4S 

tVolatile  matter 1*20 

99*5* 


Serpentine,      from    Bojaios- 
nine,  in  Norberg ,     '^ 


A  black  mineral  from  the  iron 
mine  of  Gillinge,  in  Suder- 
manlaad.     Sp.  gr.  3-043  . . 


S7-24 

Silica 32-00 

I4tne 10-60 

Alumina 0-50 

Oxide  of  iron 0-60 

Volatile  matter 14-16  . 

.Loss  4-90 

100-00 

'Oxide  of  iron 51'50 

Silica 27-50 

Alumina 5-50 

Oxide  of  manganese 0-77 

Magnesia,  a  trace. 

Volatile  matter 11-75 

.Loss 2-98 

100-00 

! Silica ; 46-40 
Alumina 29-00 
Lime 17-14 
Oxide  of  iron 0-70 
Volatile  matter 3-20 
Loss   8-56 

100-00 

riime 29-8 

Bitter  spar  from  Ljusnedal,  in)  Magnesia 21-6 

Herjeodal |  Oxide  of  iron 1-0 

t^Carbonis  acid 47-6 

100-0 

rSilica  60* 

I  Alumina 15-60 

J  Lime 8-00 

■■]  Oxide  of  iron 1-80 

1  Volatile  matter 11-60 

LLoss   3-00 


Mealy  zeolite  from  Fahluo 


.-.    100-00 
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TRed  oxide  of  iron 94-38 

f  ^..^..     ;««     ™-    f-,«    Phtsphate  of  lime   2-75 

In^m     iroQ     on    fromJMijS«»  0-16 

Grengesberg )  ^ey  ma«er    1^5 

LVolitile  matter 0*50 

99-04 

24.  Smaestone. — Hiainger  lod  fio-zclius  have  analysed  various 
■jeetnens  of  SwedUb  swine-stone.  The  following  are  tne  results  of 
dieir  labours : — 

f  Carbonate  of  time 99-1 

Tnosparent  swine~9tone  froaij ■■  magneMi  ...~\ 

Gorpbyttan,  in  Nerike  ...  .1  manganese. .  >     0"9 

L irw J 

lOO-O 
Carbonate  of  lime 95-0 

magnesia  ..  >     I'S 

iron, J 

[^Alun-slate  and  iron  pyrites . .    3*5 

100-0 

rCarbonate  of  lime   98*6 


fCarbc 
ST"" 


f 

I magnesia  . 


Prismatic  swine-stfHie i manganese. .  >     0*9 

I  '■■   '     '  iron J 

|_Alum-slate '    -05 

100-0 

rCarbonate  of  lime 97-25 

Prismatic   svMoc-stone    from  J  "!?^^;f^'l      ,.oc 

KinnekuUe   1  3        .'J 

l_Alum-sIate 1-SO 

100-00 
Gehlen  has  proposed  two  alterations  in  the  present  mode  of 
snalyung  minerals  ;  and,  in  bis  analyus  of  prebnite,  be  bas  shown 
that  they  may  be  employed  with  advantage.  1.  He  substitutes 
carbonate  of  sadOf  instead  of  caustic  alkali,  for  the  orifl;inal  fusion 
of  the  mineral  in  a  platimim  crucible.  He  found  that  tuis  method 
answers  even  in  the  analysis  of  corundum.  2.  He  substitutes  car- 
bonate of  barytes  for  nitrate  of  barytes  when  our  object  is  to  obtain 
the  fixed  alkuli  whid)  we  suppose  to  exist  in  any  mineral.  He  has 
found  that  this  carbonate  readily  acts  as  a  flux  to  minerals,  and  that 
it  answers  better  than  lh%  nitrate  of  the  same  earth. 
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U.  Geognoty. 
I  Dugbt  DOW  to  give  a  iketch  of  the  recent  improTemeDts  in  this 
bnuidr  of  scieace,  which  of  late  years  has  become  a  bshiimable 
«fbject  of  stuiiy  in  Great  Britain ;  bat  I  have  already  extended  thU 
article  to  Kich  n  eoonnoua,  and  1  fear  improper  knpfa,  that  1 
must,  however  reluctanily,  stop  short  lieie.  The  gieat  cbject  of 
ge<^osts  on  tbe  Continent  at  present  seems  to  be  to  trace  to  their 
utmost  extent  the  formatioQ^  discovered  in  the  neighbourhood  of 
I^iris ;  and  to  extend  as  much  as  possible  the  transition  fomationi 
in  those  countries  hitherto  considered  as  primitive.  In  this  country 
we  have  no  fewer  than  three  geological  societies,  the  WemeriaOf 
the  Xjondon,  and  the  Corowall,  The  first  two  have  recently  pub- 
lished each  a  volume  or  Transactions.  I  shall  give  an  analysis  of 
each  of  these  books  as  ipeedily  as  possible.  They  contain  almost  all 
'  the  important  geolt^ictl  facts  that  have  been  ntely  ascertained  in 
Great  sritaia. 


Article  II. 

SotatioB  of  a  Prohlem  of  Col.  Silas  TUus.  {See  mdH^s  Algeira, 
Ckap.  60.)  By  the  Abb£  Bu^.« 
SIR, 
Having  for  many  years  considered  the  dtfTerent  algebraical 
methods  for  the  solution  of  arithmetical  ttfoblema  by  approximation 
to  be  deficient  in  their  fundamental  principles,  I  have  been  led  to 
mistrust  the  whole  science  of  slgchn  as  gcaerally  taught,  and  am 
convinced  (hat  if  we  place  an  implicit  feiih  in  it  we  shall  be  involved 
in  the  most  revoltiog  abourditiea.  Pell's  problen  (see  Wallis's 
Algebra,  chap.  60,  63,  &c.),  and  all  those  which  can  only  be  re- 
solved by  approximation,  are  examplei  of  this  kind.  Tbe  ^nuidlty 
belonging  to  the  solution  of  these  sort  of  problems  is  to  represent 
numbers  of  which  we  linow  not  the  fundamental  unity.  In  specu- 
Itf  ion  thia  absurdity  is  not  felt ;  but  we  easily  perceive  it  when  we 
quit  specukilion,  ai>d  are  engaged  in  questions  respecting  real 
beings,  such  as  men.  In  this  case  tbe  solution  gives  for  units 
fnctions  as  much  smaller  as  the  approximation  is  fBni>er  extended. 
1^  tbeu,  the  real  unit  be  a  raaa,  the  solution  gives  fur  unit  a  frac- 
tion of  a  man,  which  goes  oo  always,  diminishing,  and  by  that 
means  becomes  more  and  ntore  aUuia.    In  general  tlw  tpeattative 

•  Tbe  fiaUiraiac  cariani  lolulton  of  a  will-kanvn  prabtn*  km  Mml  b;  Ika 
IMti  Buje  to  a  malhemaliciil  Kcnllrmaii  in  Loodun,  wlio  declinn  ca«iD^oaicmri■■f 
hit  Dane  lo  ibe  puhllc.  Tbonf  b  I  dn  not  partkipale  tn  ihr  \bk€t  olfJMIiODi  (o 
aljebnte appnixiBMlon,  jcl  I  cnoteliellirislatWiBof  ihe  praUen  iMdt  Id  bCM 
cariaw  ■■  (0  Im  well  raUllrtl  in  Ihc  atlraiiaD  of  iiMIb«a«tie)siu  «  aad  on  IbM 
■MOHDt  I  BKreed  irUbont  bntlalian  to  innert  It  in  Ihi-  Amiati  •/  ekUatafha.  Tbe 
\n%et  nhicb  Mfvc*  ai  as  Utrndaclioa  to  Ihe  problem  li  w^lttca  bj  tk*  AbM 
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wjjV  is  the  auoTiHNT  of  a  tmmler  divided  by  ilself,  while  the  real 
unit  is  ike  product  of  a  rmmbsr  multiplied  by  l/ie  inverse  of  that 
number.  Let  n  be  any  number,  n  divi^d  by  n  is  a  speculative  unit, 
and  »  X  -  is  a  real  unit,  as  a  rectangle  would  be.  If,  then,  -  be 
tbc  supposed  unit,  it  is  necessary,  in  order  to  obtain  a  real  unit,  to 
multiply  "  by  n ;  consequently,  the  nearer  we  approach  one  side^ 
the  farther  we  recede  on  the  other. 

The  following  solution,  which  for  the  first  time  is  given  of  Pell'q 
pioblein,  is  the  ouly  one  exempt  from  this  absuidity  : — 

Problem. 

The  following  equations  being  proposed,  viz. 

a^  +   b  c  =   16    ....  (i) 

i'  +  ac  =   17   ....  (2) 

c'  +  ab  IK   18   ....  (3) 

To  find  a,  b,  c,  (See  Wallis's  Algebta,  chap.  60,  62,  &c.)  let 

there  be  a  series  of  concentric  circles,  (Plate  XXVIl.  fig.  1,) 

1   1  t,    1   1   1,    1   1   1 I  1  I 1   1  1 1   1    1,  and  let 

them  be  so  described  that  we  have  01  =  11  =  11  =  11~ 

0  V    ■  ■    «  »    ' 

&C.    =     I. 

If  we  make  a  =a  the  sector  O  I  1  1    (4) 

I  SB  the  sector  O  1  I  I    (5) 

c  a:  the  sector  O  1   1   1    (<>) 

Then  if  the  areas  of  these  sectors  he  substituted  for  a,  h^  c,  in 
the  equation  (I),  ('J),  (3),  according  to  the  following  method,  their 
differences  will  reduce  these  equations  to  identical  ones. 

DemonslTOtion, 

This  demonstraiion  is  founded  upon  a  remarkable  property  of  the 
Concentric  circles  of  this  figure.  This  property  is,  tliat  the  areas  of 
each  of  the  rings  intercepted  betmeen  two  consecutive  circum- 
ferences are  equal  to  the  area  of  the  central  circle.  If  we  take  the 
area  of  the  central  circle  for  an  unit,  the  areas  of  each  of  the  rings 
will  be  =  1. 

To  prove  this,  let  O  1  be  the  radius  of  the  central  circle,  we  may 

easily  perceive  that  the  radii  of  the  successive  circles  are  the  hypo* 
theneuses  of  right  angled  triangles,  whose  sides  are, 

I.  The  radius  of  the  preceding  circle.  2.  A  constant  tangent 
equal  to  the  radius  of  the  central  circle.  The  scries  of  radii  will 
be  then  expressed  by  O  I  ( vH',  -"/l,  v^,  \/7,  &c.) ....  (7) 
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Now  the  circumrerences  of  circles  are  constantly  proportional  to 
their  radii :  if,  theo,  we  designate  by  2  t  t)ie  ratio  of  the  circum- 
ference to  its  radius,  the  series  of  ctrcumferences  will  be  expressed 
by  the  progression  (oT)"  x  2*  [-/T,  -/ 2^  V^  VT,  &c.]  . .  (8) 

But  the  areas  of  circles  are  as  the  squaies  of  their  radii ;  so  that 
the  series  of  circles  will  be  expressed  by  the  progression  (O  !}*•  2  v 

[i,  2,  3,  4,  &c.]    (9) 

Iq  this  series  {by  taking  away  the  common  factor  (O  !)*•  2  »)  1 

expresses  the  area  of  the  central  circle;  2,  3,  4,  &c.  express  those 
of  the  successive  circles.  If  we  take  the  difference  of  each  of  the 
areas  of  these  consecutive  circles,  wc  shall  have  the  areas  of  the 
rings.  Now  these  difTerences  are  constantly  equal  to  1 ;  conse- 
quently the  areas  of  the  rings  are  =  1 . 

It  follows  from  the  above  conclusions  that  if  wc  reckon  the 
central  circle  for  the  first  ring,  the  series  of  rings  will  be  expressed 

by  the  common  wdinals,  1st,  2d,  3d,  4th,  &c (10) 

while  the  series  of  circles  are  expressed  by  the  absolute  nuiobers  f, 
J,  3,  4,  &c (11) 

These  ordinal  numbers  follow  the  f^ir^f  or  inv^^e  order:, when 
they  follow  the  direct  order,  the  areas  of  the  rings  are  positive  i 
when  they  follow  the  inverse  order,  they  are  itegative.  These 
areas  are  constantly  =   I,   and  are  represented  by  the  equattoa 

+  1  =e*«*"^"^' (12) 

{k  being  any  positive  whole  number.) 

And  the  negative  areas  by  —  1  =  e±  {«  *  +  0  *  -^^^  . .  _  (uj 

These  equations,  which  are  fundamental,  I  thus  demonstnte : 
in  every  system  of  logaritiims  the  logs,  are  exponents,  and  these 
exponents  are  ordinal  numbers,  because  they  are  the  indexes  of  the 
terms  of  a  geometrical  progression  whose  first  term  is  1.  Now  from 
the  principles  demonstrated  by  Euter  (Introductio  in  Analysin  Infi- 
nitorum.  Cap.  Vlll.  No.  S£),)  we  may  prove  the  truth  of  the  ttro 
following  equations : — 

Log.  (+  1)  =  ±2AirV^^ (14) 

Log.(-  I)  =  ±2(A  +   O^r  V"^rT (15) 

(See  Lacaillc's  Lemons  de  Mnthematiques,  Noi.  833, 854,  835.) 

Let  e  be  the  base  of  the  hyperbolic  logarithm  :  we  have  1  n 

log.  e ^^^ (16) 

Consequently  log.  (+])  =  ±2fiTV—  I  log.  e   (1?) 

and  log.  (-  1)  =  ±  2(fe  +  1)t  '/'^^Xoj^.e   (18) 

From  the  above  we  easily  derive  the  equations  (12),  (13).    The 
'  .following  is  an  explanatioa  of  these  equations  :  k  can  only  be  aa 
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ordinal  Qunber,  becawe  it  is  the  rally  variable  factor  of  the  npooent 
±2  kif  V  —  1 .  Thus  2  4  *  represents  ihal  circumference  whose 
place  is  designated  hy  k.  ■ 

±  ^/  —  >  is  a  sign  of  impossihiltly,  because  it  eiipresEes  a 
qUHDtity  greater  tiian  a  maximum,  and  less  than  a  minimum ;  but 
the  arf  a  of  each  concentric  ring  is  out  of  that  circle  which  serrea  as 
a  nuclt;us,  and  it  is  the  diameter  of  fAa/  circle  whichisainaxtniufR. 
The  diameter,  then,  of  the  exterior  circle  of  this  ring  is  greater 
than  a  maximum.  The  whole  area  of  the  ring  which  exceeds  this 
diameter  is  then  proved  imaginary,  which  shows  that  the  sign 
+  </  —  I  belongs  absolutely  to  It.  It  now  remains  to  explain  the 
sign  ±.  A  ring  contains  two  circumferences  of  circles ;  to  wit,  an 
external  and  an  internal.  Noiv  2»  only  expresses  oncj  the  sign 
±  causes  it  <o  express  two ;  which  I  thus  prove : — 

Letyy  —  aa  —  xx (19) 

be  the  equation  to  a  circle :  if  we  take  the  value  of  ^  we  shall  have 

y  =  V'aa  —  xx '. (20) 

Here  the  double  sign  indicates  two  ordinates  of  an  equal  leHgtH 
drawn  from  any  partiatUtr  point  of  the  diameter  on  each  side  0/  it. 
The  positive  ordioates,  designated  by  +,  extend  only  to  half  the 
circle ;  aud  the  negative  ordinates^  designated  by  — ,  extend  to  the 
other  half:  in  order  to  obtain  the  ordinates  which  extend  to  the 
wlwte  circle,  we  must  unite  the  two  signs,  as  in  ±.  Now  whea 
thbsign  is  accompanied  by  v*  —  1,  it  does  not  mean  +  or  — , 
but  +  oTul  —  ;  because  the  imaginary  quantities  always  go  in  pairsj 
and  they  cannot  be  separated  without  an  absurdity,  as  I  will  prove. 

Thus  let  1  I  I  be  the  tangent  to  ihe  central  circle.    This  tangent 

is  the  gteafc.it  ordinate  which  can  be  drawn  to  the  exterior  circle 
without  enlering  into  the  central  drde  1  1  I  ;  its  middle  point  is  at 

the  same  time  ihe  smallest  of  those  which  can  be  drawn  in  the 
interior  circle,  since  it  is  reduced  to  this  point,  I,  in  which  the  two 

erdinates  coincide,  the  two  ordinates,  I  I  and  1  1  liaving  then  the 

point  I,  «liich  is  common  to  both,  and  are  connected  by  that 

point.  Thus  they  form  a  continued 'right  line,  which  is  expressed 
by  ±  v'  —  1.  If  we  refer  this  expression  to  the  interior  circum- 
ference, we  have  ±  V  —  I  =  0,  which  is  not  imaginary,  because 
then  it  is  the  sign  V  —  I,  which  ought  to  be  considered  at  0.  If, 
on  the  contrary,  we  refer  it  to  the  extreme  circumference,  we  have 
itV—  1  =  +  V  —  I—  V'—  I,  which  only  ceases  to  be 
imnginary  at  the  two  poiats  1  1,  which  coincide  with  this  extreme 
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circumfereoce.  To  apply  this  principle  to  the  double  sine  of  the 
ezpresnoo  ±2  kv  a/  —  1,  let  us  divide  into  tno  equal  parts  the 

part  1  I  of  the  diameter  1  I,  which  b  intersected  between  the  two 

eircumfereDeei  of  the  ring  wlych  extends  beyond  the  central  circle; 
and  through  the  point  of  division  Itt  us  draw  the  dotted  concentric 
circle ;  the  circumference  of  the  dotted  circle  will  be  an  ariikmetiad 
mean  proportional  between  the  two  extreme  circumferences  of  the 
ring.  If  we  take  this  dotted  circumference  as  a  line  of  ubscissa,  it 
is  clear  it  will  cut  all  the  sections  of  the  diameters  intercepted  be- 
tween the  extreme  circumference  into  two  equal  parts.  Each  of 
4bese  half  parts  will  he  equal  ordioates  drawn  on  each  side  d  the 
circumference  of  the  trotted  circle,  this  circumference  being  taken 
as  a  line  of  abscissa,  and  the  two  extreme  circumferences  will  be  the 
curves  described  by  means  of  these  ordinates.  As  alt  these  ordinate* 
are  imaginary,  they  liave  only  two  rea)  points,  which  are  their  two 
extitmes :  one  of  these  two  extremes  is  a  point  in  the  dotted  circle, 
and  the  other  is  a  point  in  one  of  the  cu-cles  already  described : 
these  three  circles  are  then  composed  only  of  insulated  points,  the 
pcNDts  of  the  dotted  circle  are  double,  and  those  of  the  circle  de- 
scribed are  simple.  ±  2  «  V  —  I  expresses  the  fiun  of  the 
points  of  the  dotted  circle ;  that  is  to  say,  +  2  «-  v'  —  1  is  the 
sum  of  the  points  of  the  exterior  circle,  and  —  2  t  v'  —  1,  the 
Bum  of  the  points  of  the  interior  circle.  Resumln^all  this  expla- 
nation, we  find  ±  2  kit  V  —  I  is  the  sign  of  the  description  vf 
twt^concenlric  circles  forming  a  ring  Inf  assuming  for  a  line  o/" 
abscissa  a  third  concentric  circle  whose  cwcttmference  is  an  arith- 
■metictd  proportional  mean  between  the  drcumjerences  to  be  dacribed, 
the  same  as  ±  /J  a  a  —  x  x  is  the  sign  of  the  description  of  a 
simple  circumference  by  taking  its  diameter  for  a  line  of  th^ 
abscissa. 

This  granted,  in  order  to  resolve  the  equations  (1),  (2),  (3),  I 
begin  by  multiplying  their  second  member  by  the  second  member  at 
equation  (12),  which  gives  me 

a'  +  Jcra  16  e**'  ^^-^  =   the    area*   of   the    16th.  circle, 

(fig.  1)   ■^^- (22) 

t»  +  oc  5=  17  e*  '"^  ~  '  =  the  area  of  the  17[h  circle .  .(23) 
e»  +  o  J  =  18  e*  '  '  v'  ~  '  =  the  area  of  the  18th  circle .  .(24) 
I  assume  for  the  roots  of  these  equations, 

•  Thp  idrft  or  my  giviajC  one  aiea  fur  Ihc  root  of  aDother  ana,  dmjt  prrbaps  be 
ra*illedal  t  bat  Khrn  irr  comidcr  thai  lb*  root  of  be arr*  of  (be  •qaate  A  BCD 
(He.  fi)caiionl;brUiearcaof8icctaac1e,  iMha)  AaCc  or  A c  B *^  the  eipta- 
■BiioD  will  'Ffcar  el««r,  (^  idciolc 


55  Solution  of  a  Problem  of  Col.  Silas  Tiim.         [i/M. 

a  =  e*V-  2«  -y^^  —  area  ^f  tjig  13,!)  quadrant ..(25) 

i=fi*V-*"^~'  =  area  of  the  17th  quadrant (26) 

esc^V'S'V-'—  area  of  the  21st  quadrant (2?) 

To  prove  that  these  are  the  trite  roots  of  equations  (23),  (23), 
(24),  1  substitute  these  roots  for  a,  b,  c;  then  take  the  difierential  *, 
considering  the  sign  ±  as  the  ditfcreDtial  sign.  These  sub&titutious 
give  me 

/1I  +  8I\  


■.8ffV- 


/I3  +  21)  __  

e*V-«''-'-i  +  e*^— r~^-8*^-i  =i7e*«"^~'      (29) 

By  taking  the  diBerential,  I  obtain  . 

±  (V.  2  -  ^^=-i)  e'  V-  2  .  ^— i  ±  (U^  2  ,  ^^m) 

lU  t  2I\  , 

e*  K—^~>2,V^ri  _  ±  2*  V  -  1   X  16  «*«'*'-  '   = 

the  area  of  the  ICth  ring (31) 

±  (V.  2  .  ^-^1  e*  V- "  V— ±  (!i±il,  ,  .^, 

area  of  the  17th  ring (3g) 

±(V.2^^/^rT},*V-«'-^^±(^tlS*  V^^l) 

/■IS  +  nv  +»„y^T 

.»'■— i-J'--'-'  =  ±  2^^/-l  X  13e  = 

wea  of  the  18th  ting (38) 

The  esperimeDtal  quantities  of  equation  (31)  are  reducible  to 

.(34) 

.(35) 


r  ,4  13.V-1  ^  _  , -1  <-. 

\    ,.  u.vrri  ^  _  I    UVid.  equation  13)  ( 

ft'"'  •>'~^'=  -1 (3G) 

te*"-''-'=-I  (37) 


The  equation  (33)  becomes 
*21^  V^^_-, 


..(38) 


^±  15*  V-  i=_i (39) 

•  Tfai*  kind  of  riiOerrntial  U  Ihe  Irae  and  iiricl  mranincof  Lemma  II.  8rct.  II 
Book  II.  of  NewtoB't  Piincipia,  (MomrntamGeiiUte,  Ac.)  TIte  auDDrria  «liic 
NewloDku  denoDiUaltd  lluilmiaia  rnllrelj  refuto  cnry  |»aHibIeol))cG^aa,  i 
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Bjr  substituting  these  values  of  the  exponential  in  the  equatloiM 
(31),  (32),  (33),  they  take  the  following  forms  :— 

TV-  2»  V—  irp  V'Z"  ■^'—^  =  ±25r  -/— "l  X  lG..(-*0) 
T  V-2ff  V''^T  V-2t  V—  1  =  ±  2*  v'"^~Tx  17.  .(41) 
:i  V-2i»  ->A^T  V-2w  ■v^  —  1  =  ±2t  ^/ -  1  x  18.. (42) 
Noiv  2  w  expresses  the  circumference,  of  which  one  half  is  on 
the  posiiive  side,  aud  the  other  lialf  on  the  negative  side :  ia 
respect  to  the  sane  diameter,  —  2  ir  expresses  the  same  (liings 
taken  in  contrary  directions ;  consequently  ±  2  *  and  rp  2  t  are 
two  different  expressions  of  the  same  circumference,  when  the 
diameters  are  the  same ;  they  tlien  represent  the  same  rings  j  and 
the  last  three  equations  give  by  reduction  the  following: — 

d:  2  T  V^^^(^^")  =  ±  2  T  ^^  X  V  =  ±  2  ^  V^^ 
X   16    (43) 

±2^^/^T(?^)   =±2^>./^^   X  V=±2;^^/^ 

X  17  . ., (44) 

±2«- V^T(1^^)=  ±2^^AT^-I  X  V  =  ±2:r^/:^i 

X  18 (45) 

These  la«t  equations  are  evidently  identical,  and  the  ppoblem 
proposed  is  now  completely  resolved  by  the  roots  (25),  (26),  (27), 
wliif  h,  expressed  uritlimetically,  are 

a=  V  =3^    (46) 

i=  7  =4^    .'. (47) 

c  =  V  =54-    (48) 

TJiiily  leing  the  area  of  any  circle,  which  ia  an  essential  remark; 
for  \i  unity  were  an  abstract  number,  this  ^jolution  would  he  absurd. 

It  is  only  true  when  unity  is  expressed  bye**''*'  "'(=  the  area 
of  any  ring  or  central  circle.) 

Remark. 
Wallis,  who  devoted  much  time  and  attention  to  the  proposed 
problem,  resolved  the  equations  (I),  (2),  (3),  by  appro.'iimation. 
(VVallii-'s  Algebra,  Chap.  G-2.)     His  roots  are, 

a-  2,525,513,936,744,158 (49) 

b  =  2,969,1 52,768,61 9,843 (50) 

c  =  3,240,5S(),GS1,6]  7,174 (51) 

Comparing  these  roots  with  the  roots  (46),  (47))  (4S),  it  is  easily 
perceived  that  they  have  not  the  least  relation  to  each  other,  in 
order  to  prove  how  nearly  the  roots  (49),  (50),  (SI),  verify  the 
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equations  (1),  (2),  (3),  Wallis  lias  substituted  them  in  tbe  place  of 
a,  b,  c,  by  which  lie  obtained  ilie  following  result-; — 

16  =  a'  +  A  c  =  16,000,000,000,000,000 (52) 

17  =  t«  +  a  c  =  17,000,000,000,000,000 (53) 

18  =  c«  +  ai  =  17,999,999,999,999,997 (54) 

Howerer  near  Watlis's  approximation  may  be,  the  equatioRs 

which  he  obtained  are  not  lot  that  reason  the  less  absurd,  nor  are 
they  tbe  less 

Equations,  whose  two  members  are  not  equal  tJid  never  can  be- 
come iO. 

Id  order  that  the  two  members  should  be  equal,  it  is  aecessaiy 
that  the  inequaUty  of  the  units  compensate  the  inequality  of  tbe 
numbers,  as  in  the  equation  21.  ~  40s. ;  this  compeosatioD  takes 
place  if  each  member  and  its  unit  are  in  an  inverse  ratio  to  each, 
other.  This  is  the  caae  in  my  solution,  where  (he  height  of  each 
ring,  multiplied  hv  the  mean  circumference  between  the  two  extreme 
circunferences,  givefor  the  product  the  constant  area  of  the  central 
circle,  as  I  thus  dcmoustrale,  for  we  have  for  each  ring  the  fallow- 
ing proportion : 

+•■  Thesitm  nftkeradii  of  the  extreme  circumferences  of  the  rings 
!   To  the  tangent  draiun  to  the  smallest  of  these  circumferences 
i:  This  tangent,  (which  is  =  the  radius  of  the  ccnlral  circle,) 
:  The  difference  of  the  radii  of  the  extreme  circumferences  of  the 
rings.     (This  diSerence  being  the  height  of  tbe  ring,  185.) 

From  whence  we  have  the  following  theorem.  « 

In  a  series  of  concentric  rings,  each  of  tvhose  areas  ore  equal  to 
the  central  circle.  The  rectangle  formed  by  the  sum  of  the  radii  of 
the  extreme  circumferences  of  any  one  of  the  rings  and  its  height,  is 
equal  to  the  square  of  the  central  circles,  (56.)  Now  the  area  of 
each  rinK  is  equal  the  area  of  a  trapezium,  which  lias  for  its  base 
the  height  of  the  ring,  and  for  (he  mean  height  half  tlie  sum  of 
the  extreme  circumferences.  But  this  half  is  equal  to  a  mean  cir- 
cumference between  the  two  extreme  circumferences.  We  can  then 
transform  theorem  (56)  into  the  tollowing. 

In  a  series  of  concentric  rings  whose  areas  are  equal  to  the  area 
of  the  central  circle,  the  rectangle  formed  of  the  height  of  each 
ring  a^id  the  circunference,  which  is  a  mean  between  the  two-ea>- 
treme  circumferences,  is  equal  l/te  area  of  lite  central  circle,  which 
is  the  pTopositloQ  I  had  to  demonstrate. 

General  Corollary. 
The  preceding  resolution  of  equations  (I),  (2),  (3),  gives  a  com- 
plete solution  of  Gauss's  problem,  viz.  "  To  divide  a  ctrcumference 
tnto  17  equal  parts."  The  dotted  isosceles  triangle  0^11  (^S-  0 

whose  summit  is  tbe  centre  Q,  has  for  its  base  tbe  continued  line 
1  I  1 ;  it  is  this  base  whose  extremities  are  )  1,  which  divides  the 

Google 
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cifctuDfereoce  into  17  parts,   lite  arc  1  I  1  is  (me  of  these  parts ; 

tbe  cmtimied  line  1  1  1  is  eqoal  to  the  ceDtral  diameter  I  O  1- 

IT  IS  IT  o 

Now  this  central  diameter  k  a  unit ;  for  the  central  drcle  and  its 
diameter  are  mpectively  units,  which  are  heien^eneous  with  each 
other.    All  the  parallel  lines,  I  1  1,  1  1  I^  &c.  arc  equal  to  this 

last  unit  These  lines  are  the  greatest  whldi  can  be  drawn  between 
the  two  extreme  circumferences  of  each  ring,  and  they  may  be 
coDudered  as  the  diagonals  of  those  rii^s,  in  the  same  n 


the  diameter  1  O  1  can  be  considered  as  the  diagonal  of  the  central 

eircle.  We  have,  then,  between  the  diagonal  of  the  central  circle 
and  the  diagonal  of  the  rings,  die  tame  anak^  as  between  the 
central  circle  itself  and  these  rings ;  the  central  circle  and  the  rings 
ere  both  superficial  units,  and  maxima ;  the  diagonals  of  the  central 
circle  and  of  the  rings  are  both  linear  units,  and  also  maximat  Tliis 
geometrical  construction  of  the  problem,  as  presented  by  fig.  1,13  the 
only  one  which  can  be  right ;  because  all  the  straight  Vines  of  this 
6gure  are  either  maxima  at  minima,  In  such  a  manner  that  if  they  be 
maxima  as  lines,  they  are  mimma  is  being  opposite  to  an  angle  or 
ati  arch  which  is  a  minimum;  and  if  they  be  minima  as  lines,  they 
are  maxima,  as  being  opposite  to  an  angle  or  an  arch  which  is  a 
maximum,  as  I  shall  demonstrate  at  length  in  another  raper.  These 
lines,  then,  cannot  be  greater  or  less  than  they  are,  M.  le  Gendre, 
at  the  end  of  his  Geometry,  has  given  an  algebraical  solution  of 
this  problem,  but  be  has  uot  given  the  geometrical  construction  of 
his  formulae  :  that  constnicticm  was  in  fact  impossible,  witliout  de- 
stroying the  law  of  coDtinuity. 


Article  III. 

'  Some  Experiments  on  pure  Nickel,  its  Magnelic  Quality,  and  its 
Deporlmcnt  when  united  to  other  Bodies.*  By  W.  A.  Lam|»idiu5. 

1.  Aptbr  having  in  179S  discovered  a  method  of  obtaining  pure 
mallrahle  nickel  by  means  of  an  oxygen  gas  fire,  either  from  Frei- 
berg Bleispeise,  or  from  the  common  regulus  of  nickel  obtained 
from  copper  nickel  by  (he  u&ual  process,  I  occasionally  made  a 
number  of  accurate  esperiments  on  many  of  the  properties  of  this 
metal,  which  had  been  hitherto  examined  only  in  a  cursory  manner. 
J2-I  grains  of  speise  gave  me  43  grains  of  nRkcl,  and  123  grains  of 
copper  nickel  ore  gave  me  63  grains  of  the  pure  metal. 

2.  Magnetic  Power  of  Nickel. 

The  magnetometer  described  in  the,  preceding  paper  gave  the 

*  TraMlatcd  fron  Schwrlre^r^  Jou-bbI  tar  Chemie  nuil  Phjtik,  i.  174.     1S14. 
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atagnetic  energy  of  nickel  =  35,  and  tliat  of  iron  =i  55.  The 
m^netic  energy  of  cobalt  was  likewise  tried,  and  found  =  25 ; 
Lut  as  this  metal  was  not  quite  pare,  this  experiment,  as  well  aa* 
the  magnetism  of  an  alloy  of  cobalt  and  nickel,  will  be  herea^er 
K^eated. 

3.  Alios  "/  Nickel  and  Platinum. 

This,  as  well  as  all  ihe  subsequent  alloys,  was  made  upon  char- 
coal kept  intensely  hot  by  a  stream  of  oxvgen  gas,  according  to  the 
Biettiod  describud  in  my  Manual  for  the  Analysis  of  Minerals.  A 
grain  of  each  of  tt/e  two  bodies,  nickel  and  platinum,  wai  put  upon 
the  charcoal.  After  they  had  been  softened  ;by  the  application  of 
the  heat  for  about  half  a  minute,  both  bodies  incorporated  together 
in  a  very  striking  maoner,  Tliey  formed  an  alloy  possessing  nearly 
ihc  fusibility  of  copper,  althougii  nickel  by  itself  is  nearly  as  infu- 
sible as  platinum.  The  alloy  was  completely  malleable,  acquired  a 
fine  polish,  and  had  a  light  yellowish- white  colour,  not  unlike  that 
of  sterling  silver.    Its  magnetic  energy  was  still  35. 

4.  Gold  and  Nickel  [equal  ports). 

Both  metals  very  readily  melt  into  one  routid  button ;  pretty 
bard,  harder  than  the  preceding  alloy;  esternally  malleable^ 
capable  of  a  fine  polish ;  colour  yellowish -white,  a  little  darker  than 
the  preceding  alloy.'    Tli£  magnetism  continued  =  SS. 

5.  Silver  and  Nickel  {equal  parts). 

When  lattempted  to  alloy  these  two  metals,  I  made  the  follow- 
ing observations.  The  silver  melted  in  two  seconds,  and  the  nickel 
remiuned  for  some  time  unmclted  upon  the  silver,  la  about  a 
minute  the  silver,  it  is  true,  took  up  the  nickel,  but  did  not  dis- 
solve it,  Wiien  the  heat  was  continued  some  time  longer,  the  two 
netab  appeared  to  unite ;  but  at  that  instant  the  silver  burnt  away 
with  a  blue  flame,  and  left  the  malleable  nickel  behind  it ;  but 
about  one  half  of  the  nickel  likewise  was  burnt. 

6.    Copper  and  Nickel  {equal  parts). 

Both  metals  melted  together  in  four  seconds.    The  alloy  was 
brittle  and  granular ;  the  colour  reddish-white ;  and  the  fracture 
porous.     It  exhibited  no  trace  of  magnetism. 
f.  Nickel  and  Iron. 

Iron  and  nickel  easily  melted  together  info  a  round  bead.  Tlie 
aickel  WH^  first  melted,  and  the  iron  added  to  it,  to  prevent  the 
last  metal  from  being  burnt  by  the  heat.  By  continuing  the  Iieat, 
the  greater  part  of  the  iron  separated  from  the  nickel  in  the  state  of 
a  black  oxide,  still  attracted  by  the  magnet.  By  weighing  the  alloy 
I  found  that  it  consisted  of  ten  pans  of  nickel  and  four  parts  of 
iron,  or  the  iron  amounted  to  rattier  less  than  one-third  of  the  alloy, 
'Vtia  alloy  was  moderately  hard,  quite  malleable,  and  had  the  colour 
of  steel.     Its  magnetism  was  =x  35. 

8.  Phosphorus  and  Ntckel. 

The  bead  of  nickel  was  heated  red-hot,  aad  then  a  small  piece  of 


18IS.]        Astronomical  and  Magrtetkal  Olaervaiums.  6S 

.  phosphorus  placed  in  contact  with  it.  They  melted  together  in  a 
few  seconds.  34  parts  of  nickel  thus  treated  increased  in  weight 
five  parts;  so  that  100  nickel  had  combined  with  15  phosphorus. 
The  button  externally  was  tin-white,  and  had  the  metallic  Itstre. 
It  was  moderately  hard,  and  very  brittle.  Its  fracture  was  foliated 
and  crystalline,  partly  dull,  and  partly  with  the  metallic  lustre.  Its 
magDetism  was  gone. 

9.  Nickel  and  Sulphur 

Easily  united  together,  when  treated  in  the  same  way  as  the 
nickel  and  pho^horus  had  been.  Externally  the  button  was  dull, 
swelled,  and  grey  in  colour.  Its  magnetism  likewise  was  gone.  20 
parts  of  nickel  had  taken  up  two  parts  of  sulphur ;  so  that  100  of 
the  metal  combine  with  10.  The  mass  was  elastic,  not  very  hardj 
the  tiracture  uneven,'  and  the  colour  yellowish-white,  similar  to  that 
of  native  copper  nickel  ore: 

10.  From  these  experiments  we  learn, 

a.  The  readiness  with  which  nickel  and  platinum  unite  together. 

i.  The  little  affinity  between  silver  and  nickel,  as  the  silver 
rather  combines  with  oxygen  and  is  dissiiiated,  tlian  remaiHs  united 
to  the  nickel. 

c.  The  singular  eSect  of  combining  it  with  co[^r,  in  which  we 
see  two  malleable  metals  produce  a  brittle  alloy. 

d.  The  permanence  of  the  magnetism  of  nickel  when  it  is  alloyed    ' 
with  gold  and  platinum. 

e.  Its  complete  destruction  when  nickel  is  alloyed  with  copper. 

f.  Its  diminution  when  nickel  is  alloyed  with  Iron. 

Perhaps  a  farther  prosecution  of  these  experiments  might  have  « 
tendency  to  throw  some  light  upon  magnetism.  At  present  1  Itf 
aside  all  hypotheses,  and  satisfy  myself  with  stating  umple  fiicts. 
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Magrulkal   Observalions  at   Hackney  Wick.     By  Col,  Beaufoy. 

Lalilndr,  51°  Sf  40'S"  North.     Longitude  W«it  in  Time  ef-^^ 
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>E>eflinK  at    •  38 Dilto  84  10  14   1 
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lEtenlng  at    6  89 Diltn  84  15  30  J 
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fMoraiog  at    a  30 Dilto  84  IS  65  1 

Ditlo  In  JoBfc  ^  Noon  at    1  33 Dilto  84  88  17    SWert. 

(.Evening  at    7  04 Dillo  84  18  04  J 

{Morniog  mi    8  88 Dilto  84  18  Ot  1 

Noon  at     1  37 Ditto  84  80  64    >W«il. 

Efening  at    6  40 Ditio  84  13  4T   J     ' 

(-Morning  at    8  31 Ditio  84  09  IS  1 

Ditto  in  l.pTil.<  Noon  at    0  69 Ditto  84  81  18    J-Wed. 

(.Evening  at    5  46 DiUo  84  15  8*  J 

Dcillizedoy  Google 


Ditto 

Ditt*  in  Dec. 


J815.] 


AslTOHomkel  and  Magnetkal  Ohervatio. 
Mngneticai  ObtervtUimis  amthaied. 


DllUt 
Dillo 
IKiio 
DillD 
Di[(a 
Ditto 
Dllto 
tKtta 


Dttio  I 

Mtlo  I 

Ditto  I 

Ditto  1 

Ditto  1 


MoraiDg  Obserr. 

HoDT.  I  TarimlioD.     Hour.  I  VorUtiiii 


»  45' 84*  18"  62" 
IS  S3 
11    0* 


45  84  IT  SS 

40  91  IT  IS 

45  34  IT  10 

45  84  IT  30 

35  84  IT  l» 

35  la  18  00 


45  84  18  18 

SO  SO 

W  |M  SO  14 

45  84  10  40 

53  S4  IS  14 

I  !S4  19  46 


1     30 

?4 

m 

04 

1     00 

M 

VI 

(IT 

I     40 

84 

SO 

Ul 

1     45 

84 

SI 

IH 

I     35 

84 

80 

SO 

1    £6 

U 

■19 

S5 

94 

10 

M 

18 

.Ifi 

1     90 

84 

SO 

4« 

1    40 

84 

SI 

44 

Comparison  of  the  Variations  in  the  Yean  1813  ojid  1814. 
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In  taking  the  mean  of  the  observBtions  for  the  moDth  of  No- 
vember, the  vBriatioo  on  the  ^th  antl  25th  are  rejected,  as  being 
unittually  great,  for  which  no  cause  can  be  assigned. 

Dec.  9 The  needle  vibrated  at  iotersaU  26'  20";  and  in  the 

evening  the  wind  blew  veiy  hard  and  squally  from  the  S.W.  accom- 

f^^'^  •    .  o„„. Google 
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Dec.  IG. — ^The  needle  vibrated  15';  wind  high  and  squally  from 
the  S.\V.,  followed  by  rain. 


Article  V. 

On  llw   Coiuienion  of  Cast-iron  Pipes  into  a  Substance  tearing 
'     some  resemblance  to  Plumbago,    By  WiHiara   Henry,   M.D. 
F.B.S.  &c. 

I  WAS  lately  requested  by  a  gentleman  who  resides  in  the  neigh- 
bourhood of  Newcastle-upon-Tyne,  to  examine  the  nature'  of  the 
change  etfected  in  a  cast-iron  pipe,  placed  in  the  shaft  of  a  coal 
mine  near  that  town.  In  sinking  the  shafl,  it  was  necessary,  as 
sometipies  happens,  to  put  down  a  ctirb,  or  cylinder,  of  cast-iron, 
ia  OTder  to  support  a  bed  of  quicksand ;  and  into  a  suitable  opening 
in  this  cylinder,  the  cast-iron  pipe,  three  inches  diameter,  was 
bolted  by  means  of  ^JiancJie  at  its  extremity.  Its  use  was  to  allow 
an  exit  to  the  water  and  gas,  which  issued  from  the  stratum  of 
quicksand. 

The  fragment  of  the  pipe,  with  which  I  was  furnished,  was  of  a 
dark  grey  colour ;  its  inner  surface  was  smooth  and  black  ;  and  its 
outer  surfoce  had  a  thin  ochrey  incrustation.  The  usual  fracture  of 
cast-iron  was  exchanged  for  an  earthy  one,,  except  near  the  centre 
of  the  mass,  where  somewhat  of  the  usual  texture  of  cast  iron  was 
still  visible.  It  was  soft  enough  to  be  easily  scmped  by  a  knife ; 
and  was  readily  brok»i  by  a  slight  blow  of  a  hammer.  Some  parts 
of  it  left  a  black  trace  on  writing  paper,  but  destitute  of  the  lustre 
which  the  traces  of  plumbago  exhibit. 

The  specific  gravity  of  the  specimen  was  2-008 ;  and,  after  being 
soaked  an  hour  or  ttvo  in  water,  it  became  2-155. 

Twenty  grains  of  the  powdered  substance  were  projected  upon 
200  grains  of  melted  nitre.  Tlie  combustion  was  very  feeble, 
compared  with  that  which  happens  to  plumbago  under  similar  cir- 
cumstances. After  washing  off  the  nitre,  there  remained  l-i^ 
grains,  which  were  almost  entirely  oxide  of  iron,  consisting  pro- 
bably of  1 1-S  iron  and  S*3  oxygen. 

A  smalt  piece  of  the  pipe,  weighing  G^  grains,  was  passed  into  a 
glass  tube  containing  diluted  sulphuric  acid  over  mercury.  The 
acid  acted  very  slowly ;  and,  in  eight  days,  when  its  eStcX  seemed 
to  be  complete,  only  half  a  cubic  inch  of  hydrc^n  gas  was  formed. 
Tliis  was  only  about  ,i,th  of  what  would  have  been  obtained  from 
the  same  quantity  of  cast-iron.*     There  remained  a  black  and 
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bulky  subslaDce,  which,  when  dried  aad  projected  on  red-hot  nitre, 
burnt  rather  more  vividly  than  the  original  subataoce,  but  nill 
afforded  mnch  oxide  of  iron. 

It  was  clear,  therefore,  that  a  Urge  share  of  the  metallic  part  of 
the  pipe  had  been  removed ;  and  tlmt  what  remained  was  composed 
of  iron,  plumbago,  and  other  impuriiies  usually  present  in  cast- 
iron.  With  the  view  of  ascertaining  the  cause  of  the  change,  1 
next  examined  the  water  frum  the  bed  of  quicksand,  a  bottle  of 
which  had  been  sent  aloog  with  the  fntgmeot  of  pipe. 

The  water  had  s  brackish  taste,  and  was  of  the  specific  gravity 
1008.  It  gave  no  traces  of  iron,  either  with  triple  pnissiate  en 
potash,  or  succinate  of  ammonia.  1  collected  the  gas  from  a  wine 
pint  of  it ;  but  it  was  lost  by  accident  before  being  examined.  By 
the  usual  methods  of  aoalysisj  a  wine  pint  gave  €4  graitis  of  dry 
•altj  composed  of 

Muriate  of  soda a S2 

■  magnesia 16 

■     — -  lime "10 

Sulphate  of  lime 4 

Carbooate  of  lime 2  . 
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It  is  most  probably  to  the  agency  of  the  muriates  of  lime  and 
m^nesia,  that  we  are  to  ascribe  the  removal  of  tbe  metallic  part 
of  the  pipe,  I  have  often  remarked  the  effect  of  solutions  of  these 
aalts  in  discharging  writing  ink  from  the  labels  of  bottles,  to  which 
they  have  been  accidentally  applied :  and  I  was  lately  baffled  in 
several  attempt?  to  restore  the  legibility  of  some  of  the  M.S.S.  of 
a  most  accomplished  scholar  (the  late  Mr.  Tweddell  of  l7rin.  Coll. 
,  Cambridge)  which  had  lain  some  time  under  sea  water,  abounding, 
aj  is  well  known,  in  muriate  of  magnesia.  The  texture  of  the 
paper  was  entire,  but  the  iron  basis  of  the  ink,  as  well  as  the  gallic 
acid,  was  entirely  removed. 

In  that  copious  repository  of  valuable  knowledge,  Dr.  Priestley's 
Experiments  and  Observations  on  Air,*  some  facts  are  stated,  tliaC 
bear  an  analogy  to  the  one  which  I  have  described.  Cast-iron  nails, 
he  found,  dissolved  very  slowly  in  diluted  sulphuric  acid ;  and  left 
a  large  proportion  of  black  matter,  which  had  the  original  form  of 
the  nails.  This  experiment,  he  observes,  explains  what  happens  to 
cast-iron  pipes  in  pits,  the  water  of  which  is  impregnated  with 
vitriolic  acid;  for,  in  time,  they  become  quite  soft,  or,  as  it  is 
called,  rotten,  and  may  be  cut  with  a  knife. 

In  Cornwall,  I  am  informed,  cast-iron  pipes  are  disused  in  many 
of  ^e  mines;  but  tliis  is  owing  to  tlie  presence  of  sulphate  oi 
copper  in  tbe  water,  the  corroding  effects  of  which  render  it  neces- 
sa^  to  substitute  pipes  of  brass  or  copper. 

•  Abridged  and  melbodiicd,  tqI.  Hi,  part  lii.  t«i.  8.    QqoqIc 
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The  following  fact,  which  wu  latelf  obserred  at  the  prlnuDg- 
vrorks  of  a  friend  of  iniae,  beloogt  to  a  different  ciaaa  of  pheao- 
mena ;  and  is  perhaps  to  be  accounted  for  by  galvanic  agency.  la 
oidei  to  confine  the  lieat  in  Sdme  cast-iron  steam-fiipes,  they  vere 
placed  in  a  trouKh  or  gutter  made  of  bricks,  into  wnich  powdered 
charcoal  was  tightly  rammed.  At  a  place  contiguous  to  a  joint, 
formed  by  bolting  two  flanchea  together,  a  leak  bad  happened; 
and  nben  the  iron  pipe  was  taken  up,  it  was  found  in  the  neigh- 
bourhood of  the  leaicy  part,  to  be  perfeetly  soft  and  rotten.  1  waa 
not  able  to  obtain  an  0[^rtuDity  t^  examining  the  nature  of  the 
change  by  any  experiments  on  the  altered  iron. 

■,  Dk.  1814. 


Article  VI. 

Proceedings  of  PhUosophieal  Societies. 
BOTAL  socivnr. 

On  Thursday  the  24th  of  November,  part  of  a  paper  by  Dr. 
Brewster  waa  read,  on  the  depolarisalion  of  light  by  mineral,  vege- 
table, and  animal  bodies. 

On  Wednesday  the  30th  of  November,  the  day  of  the  aoAt- 
▼ersary  election,  the  Copleyan  medal  was  given  to  Mr.  Ivoiy  for 
his  Mathematical  Papers  published  in  the  Transactions,  The  fol- 
lowing office-bearen  were  elected  for  the  ensuing  year. 

Pbksidbnt. — Right  Hon,  Sir  Joseph  Banks,  Bart.  K.  B. 
Sbcr£TABIBs. — William  Hyde  Wollaston,  M.D, 
Taylor  Combe,  Esq.M.A. 
Trbascrbs. — Samuel  Lysons,  Esq. 

or  THB   OLD    COUNCIL. 

Right  Hon.  Sir  Joseph  Banks. 

Sir  Charles  Blagden,  Knt. 

Samuel  Goodenough,  Lord  Bishop  of  Carlisle,  V.  P. 

Taylor  Combe,  Esq.  Secretary. 

Samuel  I^sons,  Esq.  IVeasurer,  V.  P. 

George,  Earl  of  Morton,  K.T.  V.  P. 

Thomas  Murdoch,  Esq. 

John  Pond,  Esq.  Astr.  Royal, 

William  Charles  Wells,  M.  D. 

William  Hyde  Wollaston,  M.D.  Secretary. 

Thomas  Young,  M.  O.  Seccretary  for  CorrespondeDce. 

OF  THB  NBW  CODNCIL. 

Mr.  William  Allen. 

WilliBin Blake,  Eiq.  D„,,z.ao,GoO(^lc 
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Rev.  ChorlM  Burner,  LL.  I>. 

Charles  William,  Sri  of  CharteTitle. 

Davtes  Giddy,  Esq.  M.P. 

Sir  Everard  Home,  Bart. 

James  Horsbni^fa,  Esq, 

Alexander  Marcet,  M.  D. 

Thomas,  Earl  of  SelluTk. 

Henry  Warborton,  Esq.  -  • 

The  namber  of  deaths  since  the  last  afmlwmry  eleetion  fan 
been  IG;  the  Dumber  of  new  members  admitted,  23.  The  aunt- 
faer  of  ordinm^  memben  on  the  election  list  amounts  to  580,  that 
of  foreign  members  to  45,  making  a  total  of  G'23  members. 

On  Thofsday  Dec,  8,  Pr.  Brewster's  paper  cm  the  depotarisaiion 
of  light  by  different  bo^es  \raa  continued.  He  gave  a  long  list  of 
animal,  vegetable,  and  mineral  bodies,  t^at  have  the  property  of 
depolarising  light;  together  with  a  list  of  bodies  that  have  no 
emct  in  producing  this  depolarisation.  He  then  gave  his  theory  of 
this  depolarisation.  Bodies  c&paUe  of  depolarising  light  may  be 
Prided  into  seven  classes,  1',  Those  that  have  a  neutral  axis  and 
produce  a  double  image.  With  respect  to  these  bodies  the  theory  * 
13  evident.  2.  Those  that  have  a  neutral  axis  but  produce  only  a 
single  image,  as  the  human  hatr.  In  these  bodies  tie  su[^>osc3  tnat 
two  images  are  really  produced,  but  that  [hey  coincHde  with  each 
other. 

On  'Hiursdny  Dec.  15,  Dr.  Brewster's  paper  was  concluded. 
He  eoittinued  his  enumeration  of  the  difierent  classes  of  dqicdi- 
lising  bodies  as  follows: 

3.  'Hiose  that  have  no  depolarising  axis  but  depolarise  light  Id 
every  direction,  as  gum  arabic.  Tliese  he -conceives  to  be  com- 
posed of  layers  placed  one  over  the  other,  each  of  which  has  a  de- 
polarising axis ;  and  as  these  axes  are  placed  in  every  dtrectiob, 
the  body  acquires  the  property  of  depolarising  in  every  direction. 

4.  Those  bodies  that  have  an  approximation  to  a  neutntl  axis,  as 
gold-beater's  skin,  5.  Those  that  have  an  approximation  to  a 
depolarising  axis.  G.  Those  that  allow  the  light  nearly  to  vanish, 
but  not  quite,  at  every  alternate  sector,  as  oil  of  mace.  7.  Those 
that  allow  it  to  vanish  entirely  at  every  alternate  sector,  as  calca- 
reous spar,  when  the  light  passes  through  jjie  shorter  axis. 

At  the  same  meeting  part  of  a  paper  by  Benjamin  Travers,  Esq. 
was  read,  On  the  Mechanism  by  which  the  Eye  adjusts  itself  (o  dif- 
ferent Distances.  The  paper  was  drawn  up  with  uncommon  clear- 
ness, and  even  elegance.  It  consisted  of  three  parts:  1.  A  sketch 
of  the  different  hypotheses  to  which  this  mechanism  has  been 
ascribed,  with  the  author's  reasons  for  not  admitting  then.  These 
are  the  muscles  of  the  eye,  the  ciliary  processes,  the  supposed 
muscularity  of  the  lens  it,self.  2.  An  account  of  the  anatomy  of 
the   eye,  as  far  as  it*is  requisite  for  the  purposes  of  the  paper, 

5.  His  reasons  for  believing  that  external  pressure  is  appU^  to  the 
lens,  and  that  this  pressure  is  suiScient  to  alter  its  shape.    >.  <  <  u  )i^  I C 
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On  Thursday   22d  Dec.  Mr.  Travers's  paper    was   continued. 

He  gave  his  reasons  for  considering  the  iris  as  muscular,  and  that    i 

by  means  of  it  tlie  pupil  is  adjusted  to  different  diitances. 

The  Society  adjourned  over  two  Thursdays,  oa  account  of  the 

ppproacbing  haliaays. 

UNN&AN    eOCIBTV, 

«On  Tuesday,  December  6th,  a  paper  by  James  Johnson,  Esq. 
was  read,  giving  bd  account  of  some  foasil  bones  found  in  ih«  cliff 
near  Ltyme,  Bur^tshire,  This  cliff  abounds  in  belemnites,  nautili, 
-and  the  remains  of  other  sea  animals.  The  bones  in  questioa 
have  been  sujipcjsed  to  belong  to  the  crocodile;  but  Mr.  Johnsoo 
gave  Ills  reasons  for  considenng  that  opinion  as  ill  founded.  He 
thinks  they  constitute  the  bones  of  a  new  and  unknovra  ^cies  (4 
amphibbus  animal,  He  is  of  winion  that  the  animals  whose 
remains  are  found  here  lived  and  died  upon  the  spot. 

A  communication  from  Mr.  Sowerby  was  also  read,  On  the 
Spiral  Tubes  of  some  Fossil  Shells  belonging  to  the  genus  AnomJit 
of  LiniiKus  and  Terrebratula  of  Lamark.  These  shells  occur  ip 
limestone,  and  he  thinks  the  spiral  tubes  will  furnish  characters 
sufficient  to  constitute  them  a  new  genus. 

M,  Vicillot's  paper  begun  at  the  Inst  meeting  was  continued. 

On  Tuesday  December  the  ZUtli  M.  Vieillot's  paper  was  con- 
tinued. 

Specimens  of  flax  ^nd  hemp  were  exhibited  to  the  Society, 
prepared  by  machinery  invented  by  Mr.  Iice,  without  water  steep- 
mg  or  dew  retting.  The  specimens  were  beautiful.  The  advan- 
tages of  the  plan  arc  that  the  produce  is  greater  and  better;  and 
the  green  part  of  the  plant  is  preserved,  which  furnishes  very  good 
food  for  cattle,  and  is  an  excellent  manure.  The  seed  also  is. 
preserve^. 

WERNER  IAN   SOCIETY. 

At  the  Meeling  of  this  Society,  on  Saturday  the  1 2th  of  Novem- 
ber, there  was  read  a  paper  by  the  Rev.  Dr.  Fleming  of  Flisk, 
On  the  Fossil  Species  of  Orthocera  found  in  Britain.  ITie  Doctor 
Jias  paid  much  atieution  to  petrifaciions;  and  he  here  described  do 
fewer  than  ten  species  of  orthocera,  all  of  ihem  found  in  strata 
belonging  to  the  independent  coal  formation  in  the  county  of  Lin- 
lithgow. Two  of  these  orthoceratites  have  already  been  figured 
by  the  late  Rev.  Mr.  Ure,  in  his  History  of  Rutherglen  and  Kil- 
bride; the  rest  were  now  for  the  first  time  described;  and  the  de- 
scriptions were  illustrated  by  beautiful  and  correct  drawings.  The 
secretary  presented  two  communications  from  Mr.  Scoresby,  junior, 
of  Whitby,  of  great  interest  to  the  meteorologist;  being  journals 
kept  during  voyages  to  Davis's  Straits,  in  the  years  1813  and  18H, 
in  which  Mr.  Scoresby  notes  the  latitude  aitd  longitude;  the  tem- 
perature, generally  giving  the  mean  of  three  daily  observations ;  the 
direction  and  strength  of  the  winds  j  the  aqueogsand  other  meteors: 
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the  modifications  of  tbe  clouds  accordiog  to  Mr.  Luke  Howard's 
plan ;  and  the  difTerent  animab  seen,  the  appearance  of  the  ice, 
and  other  iocidental  circumstances. 

At  the  same  meeting  there  was  read  a  letter  from  Mr.  William 
Micol,  Lecturer  on  the  Philosophy  of  Natural  History,  addressed  to 
Professor  Jameeon,  giving  an  account  of  a  bed  of  flexible  floetz 
limestone,  observed  by  him  on  the  coast  of  Durham  county,  near 
Tynemouth  castle.  Fine  specimens  were  e&liiblted.  This  lime- 
stone is  very  distinctly  of  a  lamellar  structure.  When  a  thin  bar 
of  it  is  thoroughly  wetted>  it  is  voiy  flexible ;  when  evaporation  has 
proceeded  a  certain  length,  it  becomes  rather  rigid ;  but  when  the 
water  is  completely  exhaled,  it  regains  its  flexibility,  nearly  to  the 
fame  extent  as  when  saturated  with  water. 

There  was  also  read  a  short  account  of  the  different  strata  cut 
tiuxMigh  in  sinking  the  pit  to  the  coal  at  Bitira  in  SutherlaDdshire, 
commuaicated  by  Mr.  Dempster  of  Dunichen. 


Article   VII. 


I.  Lectares.  ' 

Mr.  SiNGBa  will  commence  his  Lectures  on  Electricity  and 
Electro-Chemistry,  at  the  Russell  Institution,  on  Monday  the  I6th 
<rf  January,  at  8  o'clock  in  the  evening.  The  Lectures  will  be 
continued  every  succeeding  Monday  at  the  same  hour.  A  syllabus 
may  be  obtained  of  tbe  secretary,  at  the  institution,  Great  Coram- 
street,  Russell-square ;  oi  of  Mr.  Singer,  N"  3,  Princes-street, 
Cavendish-square. 

Dr.  Clarke  and  Mr.  Clarke  will  begin  their  next  Course  of 
Lectures  on  Midwifery  and  the  diseases  of  women  and  children,  on 
Monday,  January  23d.  The  l-ectures  are  read  every  morning, 
from  a  quarter  past  ten  to  a  quarter  past  eleven,  for  the  convenience 
of  students  atiending  the  hospitals.  For  particulars  apply  to  Dr. 
Clarke,  New  Burlington-street,  or  lo  Mr.  Clarke,  10,  Saville  How, 
Bm'lington  Gardens. 

Medical  School  of  Si.  Thomas's  and  Guy's  Hospitals.— The 
Spring  Course  of  Lectures  at  these  adjoining  Hospitals  will  com- 
mence the  beginning  of  February,  viz.: 

Jt  St.  TAowKu' J.— Anatomy  and  the  Operations  of  Surgery  j  by 
Mr.  Asriey  Cooper  and  Mr.  Henry  Cline.— Principles  and  Practice 
of  Surgery;  by  Mr.  Astley  Cooper. 

At  Guy's. — Practice  of  Medicine ;  by  Dr.  Babington  and  Dr. 
Cunry. — Chemistry  j  by  Dr.  Babington,  Dr.  Marcet,  and  Mr. 
Allen.— Experimental  Philosophy;  by  Mr.  Alien.— Theory  of  Me- 
dicine, and  Materia  Medica ;  by  Dr.  Curry  and  Dr.  Cholmeley.— 
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Midwifery,  and  Diseases  of  Women  and  Children ;  by  Br.  Haigh' 
ton, — Physiology,  or  Laws  of  the  Anioial  EcoDOiYiy;  by  Dr. 
Haighton. — Structure  and  Diseases  of  the  Teeth ;  by  Afr.  Fox. 

N,  B.  TTiese  several  Lectures  are  so  arranged,  that  no  two  of 
tliem  interfere  in  the  hours  of  attendance ;  and  the  whole  is  calcu- 
lated to  form  a  complete  Coune  of  Medical  and  Chirurgical  In- 
Glruction.     Terms  and  other  particulan  may  be  learnt  at  the  re- 
'   epective  Hospiub, 

n,  Imporlanl  Ckinir^ical  Operation, 

A.newmethod  of  operatine  forthc  cure  of  Popliteal  Aneurbm 
has  been  employed  in  Dublin  with  the  most  complete  success^ 
which  seems  to  open  new  and  important  views  with  respect  to  the 
tl'Ciitment  of  diseased  and  wounded  arteries  in  general. 

The  operation  was  performed  by  Mr.  Crampton,  Surgeon  Gene- 
ral, at  the  King's  Military  Infirmary,  near  Dublin,  on  the  15lh  of 
October.  The  following  particiilars  respecting  the  operation  are ' 
extracted  from  the  Hospital  Journal.  "  The  femoral  artery  was 
laid  bare  at  the  usual  place,  by  an  iiicistun  three  inches  in  length 
and  compressed,  (but  not  tied  circularly,)  by  a  narrow  tape,  so  as 
completely  to  obstruct  the  current  of  the  blood  wiih  the  hast  pos- 
sible disiiirbance  to  the  wiery,  or  injury  to  Us  coats.  TTie  ligature 
was  by  a  peculiar  contrivance  applied  in  such  a  manner  as  to  enable 
the  opcrntor  to  tighten  or  to  relax  it  at  pleasure,  without  interfering 
with  the  wound.    In  two  hours  and  a  quarter  the  ligature  was 

ntly  reiiiXL-d,  but  not  completely  loosened;  no  pulsation  in  the 

m.  In  twentjN,four  hours  the  artery  was  relieved  from  all  .com- 
pression; but  as  a  measure  of  precaution,  the  ligature  was  left  in 
the  wpund.  In  forty-eight  bout's  the  ligature  was  withdrawn,  and 
thewound  was  united  by  adhesive  plaster." 

The  patient  was  examined  on  the  fifth  day  by  several  professional 
gentlemen ;  his  heahh  was  not  in  the  least  degree  deranged.  The 
tumor,  wliicb  had  decreased  by  one  half,  was  without  pulsation, 
and  nearly  incompressible.     The  temperature  of  each  fool  was  84°. 

On  the  1 4  th  day  the  wound  was  nearly  healed,  and  the  man  went 
about  the  ward  on  crutches. 

On  the  I  tJth  day  the  wound  was  healed,  and  the  tumor  which 
could  be  seen  only  in  the  extended  position  of  the  limb,  was  in^ 
.compressible,  and  altogether  free  from  pain. 

The  advantage  of  Mr.  Crampton's  operation  consists  in  its  imi- 
tating in  the  most  favourable  way  the  process  of  nature,  in  the 
spontaneous  cure  of  aneurism. 

1st.  By  interrupting  the  course  of  the  blood  through  the  rup- 
tured artery,  the  fluid  contents  of  tlie  aneurismal  suck  are  allowed 
to  coiigulate,  and  the  circulation  is  thrown  upon  the  collateral 
brandies. 

2d.  I'lic  subsequent  obliteration  of  the  artery  is  effected  by  a 
natural  process,  which  protects  the  patient  from  the  long  train  of 
puffcrings,  and  of  dangers  necessarily  attendant  uiwn  the  permanent 
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oontraction  of  a  great  artery,  and  its  separation  firom  the  ligature 
ty  the  process  of  sloughing  or  ulceration. 

The  details  of  this  important  case  will  no  doubt  be  speedily 
communicated  to  the  profession,-  through  some  of  the  usual  chan- 
nels of.scl^ntific  intelligence. 

JII.  Air  Volcano. 
The  Europeans  who  are  not  seasoned  to  the  tlimate  are  accus- 
tomed to  leave  Carthagena  (in  South  America)  during  the  heats  of 
summer,  and  to  spend  that  season  at  Turbaco,  an  Indian  inland 
village,  dcl^htfutly  situated  on  the  top  of  a  hill.  Mr.  de  Hgm- 
hotdt  and  his  fellow  traveller  M.  Bonpland,  spent  the  month  of 
April,  1801.  in  this  village.  During  their  herbalizatioiis,  they 
were  informed  by  their  Indii:n  guides,  that  there  existed  a  country 
not  far  off,  in  the  midst  of  a  forest  of  palnw,  to  which  the  name  o£ 
volcanitos  {little  volcanoes)  was  given ;  that  tts  surface  liad  been 
formerly  covered  with  6re ;  that  a  priest  lud  extinguished  the  com- 
bustion with  holy  water  j  and  that  now  it  emitted  nothing  but 
water.  On  going  to  the  spot,  our  travetlen  found  in  tjie  middle 
of  a  vast  plain,  eighteen  or  twenty  small  cones,  about  24  feet  iik 
height.  These  cones  are  formed  of  a  blackish  grey  clay,'  and  have 
an  ojieuing  at  their  summits  filled  with  water.  On.  approaching 
these  small  craters,  a  hollow  but  very  distinct  sound  Is ,  heard  at 
intervals,  15  or  18  seconds  previous  to  the  disengagement  of  a 
great  quantity  of  air.  The  force  with  which  this  air  rises  above  the 
surface  of  the  water,  may  le;id  us  to  suppose  tbnt  it  undergoes  a 
great  pressure  in  the  bowels  of  the  earth.  Five  explosions  gene- 
mlly  take  place  in  two  minutes,  and  this  phenomenon  is  often 
attended  with  a  muddy  ejection.  According  to  the  Indians,  the 
forms  of  the  cones  undergo  no  visible  change  in  a  great  nvmbar  of 
years ;  but  the  ascending  tores  of  the  gas,  and  the  freqtiency  of 
the  explosions,  appear  to  vary  according  to  the  seasons.  Mr.  de 
Humboltlt  examined  this  gas,  and  found  that  it  was  azote  mixed 
with  less  than  one  thousandth  of  its  bulk  of  oxygen  gas.  Here  is 
a  phenomenon  well  worth  the  attention  both  of  geologists  and 
chemists.  Whence  comes  this  azotic  gas?  How  is  It  produced? 
Does  there  exist  in  this  place  an  immense  tnagazine  of  ammonium^ 
which  by  means  of  water  is  converted  into  azote?  We  are  far  In- 
deed from  being  able  to  philosophize  in  the  present  state  of  oar 
knowledge,  respecting  the  changes  that  take  place  under  the  sur- 
^ce  of  the  earth. 

IV.  Malhematical  Problem. 

tTo  Dr.  TbomKin.) 

SIR,  Ptgrnouii,  rTw.Sl,i8l*. 

I  W'g,  through  the  medium  of  your  Journal,  to  present  to  the 

•(tention  of  the  mathematical  part  of  your  readers,  the  UAioviag 

1  L.coMc 
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TheMcm,  originally  proposed  by  the  celebrated  Joho  BerDonilli, 
and  which  I  have  exraeled  frbm  Bossut's  Calcul.  Integral,  torn.  i. 
p.  484. 

The  learned  author,  irom  whose  invaluable  work  I  have  taken  it, 
has  not  ^ven  the  investigation ;  and  I  therefore  solicit  the  tavour 
of  your  insertiaff  it,  in  hopes  that  some  of  yout  correspondents  may 
be  able  to  fumisu  a  solution  to  it. 

I  am.  Sir,  your  humble  Servant, 

Georqe  Harvkt. 

Thewem. 

**  Let  A  4  B   be  the  semi-drcumference  of  a  circle,  of  which 
AB,  the  diameter,  is  equal   to  the  two  semi-axes, 
A,  C,  BC,   of  a  given  elipse.     Divide  the  serai- 
circumference,  A  4  Bj  into  a  number,  2,  4,  S,  L€, 
&c.,  of  equal  parts ;  draw  straight  lines  from  the 
point  C    to  all   the  points  of  division :    take   the 
arithmetical  mean  of  all  the  straight  lines  drawn  to 
the  points   of  division    denoted  by  odd   numbers, 
and  ma  the  arithmetical  mean  of  tne  sum  of  all  the 
liacs  draws  to  the  points  of  the  even  numbers,  and 
the  half  of  AB;  these  two  arithmetic  means  shall 
be  the  radii  of  two  circles,  the  circumference  of  one  of  which 
flha^  be  less  than  that  of  the  elipse,  and  the  circumference  of  the 
other  greater." 

Required  the  demonstration  ? 

V.  Burning  Gas  in  ike  Appenines. 
Sir  Humphry  Davy  lately  discovered,  in  the  Appenines,  a  jet  of 
gas  burning  with  great  brilliancy,  and  forming  a  column  of  flame 
■ix  feemigh.  The  gas  was  pure  carbureted  hydrogen.  This  is  a 
fact  of  considerable  interest  in  a  geological  point  of  view.  The 
Appenines  consist  chiefly  of  limestone,  and  belong,  unless  I  am 
misinformed,  to  the  floetz  formation.  It  would  be  of  importance 
to  know,  whether  any  coal  exists  in  the  neighbourhood  of  this 
flaming  jet  of  gas,  or  whether  it  proceeds  from  a  great  depth  under 
the  surface.  This  gas  is  formed  in  great  abundance  at  the  bottom 
of  dirty  stagnant  water  during  t!ie  summer  time.  But  that  fact 
throws  no  apparent  light  on  the  formation  of  the  gas  in  the  moun- 
tains of  the  Appenines. 

VI.  JVaaiher  in  Iceland  during  the  JVinler  1813—14, 
Some  of  my  meteorolt^cal'  friends  are  anxious  to  know  through 
the  medium  of  the  Annals  of  Phitosop/iy,  whether  there  was  any 
thing  peculiarly  severe  in  the  last  winter  in  Iceland.  If  any  of  my 
readers  happen  to  be  acquainted  with  the  matter  of  feet,  it  would 
be  considered  as  an  obligation  if  they  would  communicate  what 
they  know.     - 

Dcirfedoy  Google 
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Vli.  Chromaie  of  Iron. 
Chromate  of  iron  .occurs  id  the  Bare  Hilb  near  Baltimore,  i^ 
Korth  America,  ia  great  abundance.  These  hilb  appear  to  be 
serpeotine,  so  that  tne  aituatioD  of  this  mineral  is  the  same  ia 
America  as  in  Fraace.  The  chromate  of  iron  occurs  in  these  hills 
in  three  states :  1 .  In  compact  masses  of  considerable  size,  mixe^ 
with  talc,  steatite,  &c.  Id  this  state,  which  is  I  presume  the  sam^ 
nearly  with  the  French  chromate,  it  has  some  resemblance  to  brown 
blende.  2'  In  grains  from  the  size  of  a  mustard  seed  to  that  of  a 
pepper '  com,  imbedded  in  steatite.  3.  Cnrstallized  io  regular 
octahedrons.  Tlie  colour  of  these  crystala  is  black,  inclining  to 
steel  grejr.  Surface  'smooth.  Lustre  vitreous.  Fracture  con- 
choidal.  Opake,  except  some  specimens  which  transmit  a  blood 
ted  light.  Infusible  oefore  tne  blow-pipe,  without  addition- 
Magnetic  in  a  considerable  degree.  Mr.  Hayden,  from  wfaom  this 
acconnt  is  taken,  believes  that  many  specimens  of  supposed  octa- 
hedral iron  pre  are  really  chromate  of  iron.* 

Vill.  Magnetic  Pyrites. 
Stromeyerhas  lately  subjected  this  mineral  to  a  new  analpis, 
and  as  he  was  at  uncommon  pains  to  attain  the  mineral  in  a  stale  of 
punty,  it  is  probable  that  the  result  which  be  obtained  is  a  close 
approximatioQ  to  the  truth.  Mr.  Hatchett  published  the  first  ana- 
1yds  of  this  mineral,  and  made  us  acquainted  with  its  true  nature. 
It  was  analysed  by  I^oust,  and  experiments  on  the  artificial  com- 
binations of  iron  and  sulphur  were  made  by  Vauquelin.  The  fol- 
lowing is  the  result  whioi  they  obtained : — 

Hatchett 100  +  57-48  sulphur. 

Proust 100  +   60 

Vauquelin 100  +  28-22 

Stromeyer: 100  +  67-08 

If  my  number  for  the  weight  of  an  atom  of  iron  be  correct,  and 

if  magnetic  pyrites  be  composed  of  one  atom  iron  and  two  atoms 

sulphur,  its  constituents  should  be 

100  +  55-99  sulphur. 
This  circumstance  throws  some  doubt  upon  the  accuracy  of 
Stromeyer's  analysis.  He  informs  us,  that  magnetic  pyrites  usually 
contains  a  mixture  of  metallic  iron  and  of  cubic  pyrites.  If  this 
he  the  case,  the  chance  of  error  in  such  an  analysis  was  considerably 
increased. 

IX.  mdlesione. 
Among  some  minerals  which  I  lately  received  from  Freyberg, 
there  is  a  specimen  of  the  true  whitestone  of  Werner.    This  fock 

•  Brnce'i  ABtriun  Jannml,  Na,  Ir.  p.  843.  C.^ooq|(^ 
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1  find  b  an  a^regate  of  three  diSerent  mmerals ;  namely,  felspar^ 
aiartXy  and  garnet.  The  felspar  and  quartz  are  both  white,  and 
consltlnte  the  grcutest  part  of  the  rock.  The  garnet  is  scattered 
dmngh  the  rock  in  small  red  grains  and  crystals.  From  tin's 
spectiDen  it  appears  that  our  notions  respecting  this  rock  iu  iliJs 
eoantjy  hare  been  hitherto  incorrect.  I  have  never  seen  any  rock 
irsembling  it  in  Great  Britain,  except  in  cabinets ;  and  in  no  one 
oee  was  1  able  to  leun  whence  the  specimen  had  come.  We  .tee 
9  that  Klaphroth's  analysis,  given  in  a  preceding  aumber  of  the 
rasfc,  ia  of  no  real  utility,  as  the  constituents  so  found  must 
depend  upon  the  accidental  proportions  of  the  three  tqiDerala  coa- 
stitnting  whitestone. 

X.  Height  of  the  Peak  of  Tmeriffe. 

Of  aQ  the  measureinentB  of  this  mountain,  there  aeem  to  be 

oaly  three  tipon  which  we  can  rely.  '  Bnrda  measured  it  trigono- 

netricanriD  177^  >  Lemaoon  barometrically  In  17^5;  andCordier 

bRnmetncally  in  ISOS.     llieir  results  are  as  follows  :^ 

Bmda 1905  French  toiset. 

Lamanon 1902 

Cordier 1920 

Mean     1909 

Hiis  gives  Ds  the  height  of  the  peak  above  the  level  o{  the  tea, 
1^207  S^glish  feet. 

XI.  Dip  tf  the  MagTielic  Needle,  and  iTttemiiy  of  the  Magnetic 
Forces  in-the  North  Allantic  in  \^^ii. 


W.  Longi- 

Number  of 

X.Lxi- 

tsdc  from 

Magnctical 

OKlllBliDDI 

Raurki. 

tade. 

Grceiwich. 

Dip. 

tu  tn  Drill. 

38*  W 

Iff  W 

aa'ig. 

842 

Good  aWrTBlioD.       ' 

rt  » 

18   es 

8T-8I 

848 

AlinoilperrKluIni. 

M    SO 

19    IS 

85-70 

894 

Perfect  calm. 

11    4S 

f9    84 

B*-TI 

837 

SB    88 

80    53 

88-41 

SSS 

Oood. 

»t    53 

S3    IB 

60-84 

S39 

Very  good. 

SI    S9 

!8      S 

5818 

837 

Good. 

IB    M 

31       ft 

flTST 

ess 

CaoA. 

U    16. 

W    89 

M-M 

839 

GOfM). 

IS      8 
11       1 

55    35 
&T     11 

45-60 
48-34 

SS4 

S37 

Dip  food,  UteuUy  doabtTal. 

10    W 

es   14 

48-85 

S89 

Good.' 

PerioDBl  Narrative,  ii.  As. 

Xil.     Postman  of  the  Province  of  Jaen  de  Bracammw. 

In  order  to  render  the  communication  between  the  coasts  of  the 

FlKific  Ocean,  and  the  province  of  Jaen  de  Bracamoros,  situated 

oa  the    east  of  the  Andea,   more   easy,  the  poftmaa  of  Peru 
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descends  swimming  iot  two  days,  first  the  river  GcnncabaalM,  or 
Chamnya,  and  afterwHrds  that  of  Amaxons,  from  Pomahusca  waA 
logatembo  to  Tomependa.  He  wraps  the  few  lettere  of  which  be 
is  the  bearer  every  uontii,  somctlnies  in  a  handkochiefj  sometinics 
.in  a  ktod  of  drawer*  called  guayuco,  which  he  winds  as  a  tuifaaa 
round  his  head.  This  turban  contains  also  the  great  knife  with 
which  every  Indian  is  anned>  rather  to  cut  his  way  through  the 
forests,  than  as  a  weapon  of  defence. 

The  Chamaya  river  is  not  navigable,  on  account  of  a  gnat  num- 
ber of  small  cascades.  Its  fall,  according  to  Humboldt,  fpoB  tbe 
ford  of  Pucara  to  its  mouth  in  the  river  of  tbe  Amazoosj  bekw 
the  village  of  Choras,  a  distance  of  only  18  leagues,  is  1778 
English  feet.  The  postman  in  order  to  fatigue  himself  less  in 
descending  the  river,  supports  himself  on  a  Jc^  of  bombax  or 
ochroma,  trees  of  very  light  wood.  When  a  ledge  of  rocks  inter- 
sects the  bed  of  the  river,  he  lands  above  the  cascade,  crosses  tbe 
foret^  and  re-enters  the  water  when  he  sees  no  fuitlier  danger. 
He  has  no  need  of  talcing  provbions  with  him,  for  he  finds  a 
welcome  in  a  great  number  of  huts,  surrounded  with  plantain  tree^ 
and  situated  along  the  banhs.  of  the  river,  between  las  Huertas  de 
Pucara,  Cavico,  Sonanga,  and  Tomependa.  Tlieae  riven  are  not 
infested  with  crocodiles;  the  savage  hordes  therefore  almost  all 
travel  like  tbe  Peruvian  postman. — HuiTiloldt's  ReiearcAest  p.  2S4. 

Xni.  Ftoetz  Trap  Rocks. 
It  appears  from  the  observations  of  Professor  Jameson  that  there 
ciist  tnree  floetz  trap  formations :  1.  That  in  old  red  sandstone. 
2-  That  in  the  independent  coal.  S.  The  newest  Soetz  tiap, 
which  b  considered  as  newer  than  the  other  two.  It  constitales 
the  floetz  trap  formation  described  by  Werner.  Tlie  6oetz  tnp 
mountains  <a  Scotland  belong  chiefly  to  the  two  first  fi>rmatkMis. 

XrV.  Gramle  in  Scotland. 
Two  granite  mountains  have  been  lately  discovered  in  Roxbrngb- 
■hire,  immediately  on  the  borders  of  England.    They  appear  to  be 
situated  in  tbe  midst  of  the  transition  rocks  of  that  countiy. 

XV.  Hoffman. 

Hoffman,  well  known  as  the  author  of  tbe  best  German,  woifc 
on  mineralt^,  is  just  dead.  Unfortunately  he  has  left  his  work 
unfinished. 

XVI.  Steffens. 

Dr.  Sleflfens,  one  of  tbe  most  eloquent  teachers  of  natural 
history  on  the  Continent,  b  a  professor  at  Breslaw,  the  capital  of 
Silesia.  When  Silesia  was  mvaded  by  the  French  armies,  he 
called  t<^^faer  his  class,  pointed  out  to  them  in  glowing  colours 
the  disgrace  of  quietly  witnessing  the  pollution  of  their  country  by 
■Q  enemy,  and  the  honour  to  be  obtained  by  joining  in  the  glmoui 
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REMARKS. 
£&mhJ1  JfanfA.— 4,  Miity  noraiDi;:  claad;:  ihoirer  at  night.  &.  Oiereast, 
m.m.  :  wet  aftertiaon  and  nening.  6.  The  ilrOpi  of  dci*  were  froipD,  bnt  (u 
clear  aa  Dodo  apiicar  like  hoorfroBt :  a  fine  day,  wilh  large  CfrW,  sad  aFterward* 
drrotlraluM  and  CmMlw  i  a  clmkcd  oisngc  iky  at  lUD-tcL  I,  Hoar  frail, 
folloned  by  cloudy  tky :  Mmc  nin  aflcr  dark.  B.  Clear  morniugi  hoar  froit : 
about  four  f.  m.  tbe  ihy  brcame  very  dark,  and  there  wai  a  storm  of  rain, 
attendni  by  a  ilngle  laud  eiplojioa  of  eleclricily.  It  ia  remarkabte  that  on  the 
Mme  day  of  the  inoDtli  lau  ytar,  at  the  same  boor,  and  in  the  >ame  direcliOD, 
(wnth-wcit,)  He  hadaaioitlaT  iloroi.  9.  Orriu,  viih  the  campoDDd  modifica- 
lioai:  (CTeral  (hoatini;  itan  thr>  eveDing;  windy  afivrvrardi.  10.  A  stead; 
breeze  from  the  N.W, ;  Cirriiitnifiu  appeari.-J  o»ct  the  Thames  at  mn-rite  :  ice  a 
qoarlrr  of  an  inch  Ihtck,  and  prriaaneDl :  a  brilliant  tttilightj  Erit  lemon 
colopr,  nirmoaaled  by  pnrplci  iheo,  by  (be  blending  of  Ihc  two,  a  ricli  deep 
•raage.  11.  Hoar  frail.  I  observe  this  oftea  ctintinuci  an  hour  longer  on  lom* 
tnfn  of  taxifnga  ratfUtsa  than  any  where  elte  in  my  garden  :  the  plant  growi 
on  close  apongy  maim  of  fibre,  which  are  bad  condDclon  of  heat.  12.  It  wai 
ifonn-'  lait  night  t  aud  i>  laid  to  haie  thundered  and  lightened  ahoat  three  a.  m. 
TFet  thii  momfng;  bnt  tbe  day  line:  twilight  orange,  delicately  raried  wilh  diukj  ' 
borizonlal  stris.  13.  Gondy  and  raining  at  right  a.m.,  but  fine  afienrardi, 
with  a  imart  breete.  14.  Cloudy.  15.  Cirrailratvi,  a.m.:  then  Cirmi  nfntU. 
fimli,  depeodlni;  aud  curling  lienralh  i  a  turbid  >ky  entued,  and  wind  in  th« 
•ight.  16.  A  wet  stormy  marning.  IT.  Much  wind  by  night.  18.  SmaU  lain, 
a,  m. :  wet  and  itonny  at  night.  SO.  Hoar  frost :  a  liltle  rain  at  lotervali. 
SI.  Onrcaat.  23,23.  Hoar  f roil :  miaty.  fi4.  Thcsamei  near  sunset  a  hollow 
wind  from  S.  W„  and  rain  In  the  ni^t,  8S.  Wet  day.  28.  Some  rain,  a.  in. 
ST.  Clear  morning,  with  evaporation :  but  before  noun  clondlnes  wa<  COmii^ 
no  from  tbe  W.,  and  it  rained  itndity  from  aun-iet  till  laie  at  night.  98.  Wet 
again  in  the  nighL    SO.  Large  elevated  CTrri,  with  CfrroKrafKa. 

TtKlfih  Mimllt.—i.  Brisk  wind  at  N. :  iu  tbe  oigfat  SBll|ihl*prlnkli*coriMW. 
S,  Wet  morning. 

RESULTS. 
PrevailiDg  Windt,  Wcsterij. 

Barometer:  Greatrsl height .SO-SSinchn; 

Least .29]31ncba(  ' 

Mean  of  the  period 20-835  iodin. 

IVrmometer:  Greatest  height 54* 

Lenat 19* 

MeanoF  the  period   ,....S9-05* 

Rain,  8'03  indiei.     ETaporalion,  0-51  inch. 

*,  *  In  the  period  last  reported,  the  amonnta  of  ef aporatlon  were  put,  by  aa 
overright,  in  the  colnnui  headed  ■■  Rain,"  aud  vice  verts  (  which  (be  reader  b 
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An  Essay  on  the  Shabes,  Dimensions,  and  Positiom  of  the  SpaceSf 
in  the  Earth  whim  are  called  Rents,  and  the  Arrangement  oftii* 
Matter  in  them.    By  Mr.  John  B.  IxJDgmire. 

(To  Dr.  Thonsoo.) 

SIR, 

I  CX>MMRNC£D  in  the  year  1812  to  write  an  eamj  on  rentS} 
which  I  advertised  in  the  b^ioning  of  the  year  181;j  aa  a  work 
.  *^  the  object  of  which  was  to  prore,  that  mfitalHc  veioa,  dykes, 
slips,  and  all  other  rents;  in  the  iDteroal  part  of  the  earth,  were 
formed  when  it  was  passing  from  a  fluid  to  a  solid  state,  and  are 
owing  to  the  unequal  contraction  of  its  matter;  and  that  the  phe- 
nomena of  stratibcation,  and  formations,  in  some  points  of  view, 
as  well  as  the  features  of  the  earth  at  its  suriace,  are  effects  of  the 
same  cause."  This  work  1  inteoded  to  publish  in  tiie  beginning  of 
the  present  year ;  but  since  adrertiung,  I  have  extended  it  much, 
beynnd  what  I  originally  intended ;  and  as  I  purpose  to  make  con- 
ridcrable  additions  to  it,  perhaps  a  few  years  may  elapse  before  I 
publish  it ;  but  as  spme  of  my  friends  and  correspandents  hare 
requested  its  early  publication,  I  have  determined,  with  your  per- 
mission, to  give  an  fUntract  of  it  in  the  Annals  of  Philosophy.  Id 
4oing  so,  1  will  commeoce  with  that  part  which  relates  to  rents. 
I  am,  Sir,  wiih  great  respect. 

Your  very  humble  servant, 

TnMtitdL.  not  Ksudaly  Jqhn  B>  lOMfilliaX. 

Oct,.S0,  1814.  /  , 

Voi,.v.N°n.  P  '  .,„„,Gooslc 
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Of  Rents  m  General. 
There  are  numerous  Epaces  existing  throughout  tlie  earth,  many 
of  which  extend  fuither  from  it»  surface  towards  its  centre  than 
man  has  hitherto  penetrated.  These  spaces  contain  irregutarly- 
■haped  tabular  masses  of  earthy  and  metallic  matter,  wltich  have  a 
position  very  difTerent  from  tliat  of  the  matter  filling  up  the  other 
parts  of  the  earth.  A  close  examination  of  all  the  phenomeoa 
presented  by  these  spaces  convinces  the  observer  that  they  have  been 
formed  when  the  matter  of  the  earth  changed  its  state  from  fluidity 
to  solidity,  and  are  owing  to  its  contraction  nnequally.  The  roost 
of  these  spaces,  or  those  which  were  formed  the  earliest,  were 
filled  by  some  of  the  matter  which  ti  contiguous  to  their  sides  being 
forced  into  them,  from  portions  of  it  still  nearly  in  a  fluid  state,  by 
the  weight  of  the  matter  iaciunkent  on  these  portions ;  the  rest  of 
them,  or  those  which  were  formed  when  eveiy  portion  of  the  matter 
contiguous  to  their  sides  wiu  sty-  £u  advanced  to  its  present  state  of 
solidity  as  to  resist  the  incumbent  weight,  were  filled  with  matter 
that  entered  them  at  the  eaith's  surfaccj  in  either  a  fluid  state,  as 
the  matter  of  green-stone,  fcasaH,  &c. }  or  a  solid  state,  as  gravel, 
■and,  and  clay.  These  spaces,  therefore,  arc  rents ;  and  may  be 
called,  accordms  to  their  snapes,  the  benAed^tabulsr^  the .  straight- 
tabulair,  the  ov^ar,  and  cyKoihical,  rents. 

Of  the  SendedrTalidoT  Rent. 
Td  treating  of  this  rent  1  will,  in  the  fint  part,  describe  its 
common  names,  its  shape,  ^mensitHis,  and  potition ;  the  difference 
in  the  appeannce  and  poutiosi  of  the  strata^  bebweca  whci«  they 
aieoootigiioustottt  aad  atgivcB  difkuiorafiomit'}  aod,  histly> -the 
forming  cause  of  the  real,  la  the  second  pan,  I  wiU  desoriW  the 
nrrangemeat  of  the  matte  in  rents  oi  this  shape ;  dkidkig  them 
bito  such  as  eoetaio  matter,  which  proceeded  fipoM  that  on  their 
'  sides,  and  such  as  have  been  filled  tnom  above. 

1.  TAe  Nianes  common  to  this  Aen/.—BeodBd-tabulaiT  nata 
which  coBCain  only  eaitby  tabular  masses,  and  metaUsc  and  earthy 
crjBtals,  are  known  by  xM  appellatieiu  of  slips,  d;^es,  sh^,  lodei, 
trouhlet,  uid  faults.  They  ane  denonuoated  slip»  by  some  geological 
'writes,  because  the  sttsta  on  one  o(  their  sides,  have  sli^^ed  from 
those  on  the  other,  and  ftlleq  below  them.  They  are  known  at 
Wfaitehaveo  by  the  na»es  of  dykes,  because  ih^  divide  the  seams., 
or  hands  of  coal,  as  they  are  there  called^  iato  JieUs.  They  also 
eall  tbno  ii^Arou' and  cfoim-iArMV  dybca ;  upr-ihiow  dykes,  when 
the  strata  are  higher  on  ^  side  opposite  to  that  on.  which  the 
observer  is  standing;  and  dovm-throw  dykes,  when  they  are  lower 
on  the  former  than  oa  the  latter  side.  They  are  called  shifts  in 
some  parts  of  England  and  Scotland,  ai  they  are' considered  by  the 
majority  of  minen  is  these  ports  to  have  shifted  the  strata  on  their 
tides.    Id  Cornwall  they  are  denominated  cross  lodes ;  and  in  some 
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^rb  of  Englwad  »ai  Scotland!  they  an  calkd  trpnUu  ftsd  SmAo. 
Bunded -tabular  reiit»,  tvotHining  ewlliy  mti  metallic  tahulsr  maasn 
utd  cr^HBla,  ftre  geuenUr  oM^  mctaUic  vctna;  lad  m  Corimill, 
(Bcisllic  lodea. 

2.  r^  6^a^  of  this  RenI  deseriletl.—Jhe  s^pe  of  this  rent 
was  foUowa'i. — Ijst  fig.  1,  PlateXXiX.,  leprcsenta  perpCDdicular 
via«  of  ies  aogulw  directicn  in  » artvatkui  Mnich  is  in  the  middle  of 
in  baTiaouta\  difeccioa;  ]<t  tbe  tmptj  apaca  betweni  tile  stnrta 
£»  £),  Ct  B,  &c.  be  auppoMd  to  be  SOei  with  strata  alw,  bat  . 
wlweU  ar« not rejHeaeiUedy  to  woidcaafiinoa  in  llie  figure;  and  k^  . 
tke  atnu  b&  cwttJawcd  uBii)t«niupt«di^  Jron  tbe  rent;  nw  u,  m 
tbe  lit,  K.  I'bu)  if  »  mioer  b«  cacavalng  ike  atmtDm  i^  be 
Bia;  praceed  a  eansideiable  distsnce  ia  it,  aay  beyond  tbe  point  o, 
vii^m  m^iit^  witli  a  cent ;.  but  in  txcavaung:  the  ■tratuBi  J^  b« 
aujr  in«o(  wkb  OBA  t£  /  ^  asd  if  k)>  ke  witt  meet  it  io  the  nrabi 
CyByA,  F,G,.  tf,  Bttj^Ovf,  J^H^  and  ia>  (heitatun  I,,  at  vj 
then  k  WraHfWtea,  proiaiibtjr  neat  ths  mmms  oucfkce  of  tbn  nratum. 
Let  a  straig^  tiB^  nJv  bB^intwi  bom  (be  kighett  to  tke  lowest  extra- 
lUty  «£  tke  roBt.  Tbia  Ibe.pawta  throng  the  rent  at  its  centre,  tu, 
^Yn  fei*  t^  rent's  i^pcr  baif  is  a  slightly  eurved  Mac,  nvt  ibw, 
wbKblksh  befuK  the  itmight  Usic  ;  and  the  lower  half  is  a  simHvljt 
curved  line,  w  p  r  t  t^  that  Ues  abeue  it.  Again,  let  fie.  1, 
Pkte  XX&.,  leyresent  this  MM  m  i  pesson  sees^  it  ia  a^iroaiSung  . 
itei^ipersida;  aodkltbeiNUtsaf  fig.  k,  Pla«r  XXD£.,  be  Mlenred 
to  by  .the  Hwe-IelteiE  :  mn  Ae  pnta'  of  tt«  strata  shaded  ^tk  in 
die  laUei'  Sgiwe  an- mi  tke  ooder  tiit,  n,  i,  ^i  o^.  of  tbe-  seat;  and 
the  parta  repmseawd  by  tbe  packed .  Itnea  oiriJr)  aee-  tat  tb  appef 
''^i  ^  gv<f**-  'Jvbe  horifuncafc  diseciioD  a£  tfac  rent: » jpxat^ 
appoiite  MS.  eentee^  at  eppoMttr  ifaft  stratnia  A  >  tfaaie  ht  it  terni. 
Data  at  Jkaod  a  l.:.tbea:i[t'thiadistaiiGabe.bise«ted,  aoda  lio^na) 
dxawa  at  i%ht  Mgki  to-thepoiiilarAj  d  t,  k  wilf  bisect  the  aignlaf 
direction  of  the  rent.  The  horizmtal  directum  ol  the  veat  de- 
aieaoca  inkB^kupMods  aof  Awonacds  bata  thia  sttatutu^  ndth 
Miahiaiaalta^  ihatif  bur  nni^t  line&  bs:  dnwD,  twa  Hpttanlc  liH 
tkay'necl  ia  tbeUae,' ««v  at  u'^  oacfa  oieaiiBg;  it  at:  an  aoglr  -  «f 
4&%  aadtwPo-dPHWwiidi^taithey  aort  tka  sane:  lineatuundec 
aoglaaaf  ISPakt^  tiiate-  linacnw  endaMasqauB  figura:;  yAaam 
paaili^  ia  suaV  tfel  tape  of  tta  omNJtB-  an^e^  A  and  a  1,  on 
■ibnitedbMh  airtfaflsaBieihauaiitaftin^  aodthsotbortwo,  n^and 
%  bath  on  tbe  sMaa  papeMKcnhv  Itee.  Ihaxe  ia  a  geoor^  in.. 
cnaaa  ba  tbrnrfdlb  of  1^  sent  ia  every  AcediDTr  tnnti  tbe  lines 
thatjaiottagctberitftsidasto  ita.centrsi  This^ tbcrefoce, ia-a>square 
baimded  mided^Bbiitar  rctat ;  whose  width  is  greatest  at  ilscesn^ 
and  dkCMfltni  to  the-  tinsathat  joia  tc^ethar  itssidea. 

Sudi  ia  tbtt  genenl  sbapai  of  every  hoid^tabohr  rent ;.  bat 

partiqahtr  porta  (^  die  atiDi^D  diiamiaaa  of  thaaa;  rents  dbviate  move 

«r  1ms  frooi  t^e  cimvtd  niw  jusL  desecthedt.  and:  thair  hurisonod 

dmctioudaviate-abafiMi  itn^bt  boes^  wfaifaaiKe  widths>o£tbiaa 
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and  other  parts  vary  much  from  that  general  increase  which  begins 
tt  their  lines  of  termination  and  ends  at  their  centres. 

Both  directions  of  this  rent  are  crookedly  and  curvilioearly  bent. 
I  win  describe  two  of  the  principal  bends.  Let  the  doited  lioea, 
a,  ir,  fig-  2,  Plate  XXIX.,  represent  the  angular  direction  of  a  pan 
of  this  rent,  which  being  a  small  part  of  the  whole,  reduced  to  so 
•mall  a  magnitude,  wjien  compared  with  its  real  size,  the  curve 
peculiar  to  this  direction  cannot  be  observed.  Suppose  the  rent's 
angular  direction  io  the  first  part  make  an  angle,  c  d  a,  of  about 
ten  degrees  with  its  general  direction,  db;  it  may  then  be  parallel 
to  this  direction  a  greater  distance,  J  c ;  then  incline  to,  and  croea 
h,  making  with  it  as  small  an  angle  as  before,  during  a  greater  or 
less  distance,  c/i  it  then  inclines  to  and  re-crosses  it,  making  only 
a  small  angle  with  it,  for  a  considerable  distance,  fb.  These  betHB 
are  comnaoo  to  the  horizontal,  as  well  as  the  angular,  direction  of 
thb  rent,  and  they  may  be  thus  accounted  for :  The  pans  which 
differ  in  appearance,  consistence,  &c.  from  the  characteristic  parts 
of  the  strata,  originally  laid  in  these  crooked  directioos ;  and  as 
these  parts  caused  tbe  rents  in  a  manner  to  be  afterwards  described, 
the  directions  of  these  rents  must  necessarily  follow  those  of  such 
■parts.  Both  directions  of  these  rents  are  curvilinearly  bended, 
generally  as  fig.  3,  Plate  XXIX.,  represents. 

The  variati<His  in  the  width  are  mc8tly  similar  to  those  described 
as  follows :  The  mdth  of  this  rent  will  often  decrease  opposite  a 
few  strata  till  the  sides  are  nearly  in  contact ;  it  will  then  mcrease 
opposite  a  few  more  strata,  till  it  be  as  great  or  greater  than  befi»e ;  it 
will  then  decrease  and  increase  alternately,  with  dificreot  ratios, 
during  which  its  udes  will  occasionally  meet,  and-remain  in  contact 
fi»  variable  distances,  llie  widths  of  both  directions  of  a  rent  are 
flubject  to  these  variations ;  and  either  of  them  will  be  well  r^re- 
•ented  by  fig,  4,  Plate  XXIX.^  which  in  thii  instance  is  a  part  of 
the  atigular  directioa. 

a.  The  Dim£n3ions  of  Bmded-Talular  \ffeiib.— Bended-tabular 
rent!  exist  of  all  dimeosicHis,  from  a  few  feet  to  several  hundred 
yards  in  both  directions;  but  their  width*  are  generally  from  two  to  - 
ibar  feet,  and  seldom  exceed  four  yards,  although  there  are  a  few 
instances  in  Cornwall  of  their  swelling  out  to  ten  yards.  The  fol- 
lowing may  be  cpnsidercd  large  rents :  Two  or  three  rents  have  been 
traced  io,  aod  bcymd,  the  Whitehaven  coal-mines  about  3000 
wds  in  their  horizontal  directions ;  and  one  called  Saltom  North 
Dyke  is  known  tabe  more  than  550  yards  in  its  angular  direction ; 
but  how  much  more  cannot  be  now  ascertained  i  and  Prt^essor 
Jameson  mentions  two  near  Freyberg,  in  Germany ;  one  of  which 
is  more  than  four  miles,  and  the  other  more  than  ten  miles,  in  this 
.  direction.  Now  the  extent  of  the  largest  mine,  whether  one  of 
those  which  are  used  for  tbe  abstraction  of  ores  out  of  rents,  or 
useful  minerals  from  the  strata  themselves,  ts  far  from  being  equal 
to  the  laiger  of  Aese  lents ;  of  course,  the  ohservatioiu  of  miners 
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cannot  bare  been  so  nnmerou*,  nor  so  perfect  in  their  nature,  as 
to  describe  with  aufficient  accuracy  the  general  laws,  much  less  ihe 
peculiarities  of  the  laws,  respecting  the  figures  of  the  larger  rents, 
aod  other  necessary  particulars ;  but  many  mines,  prububly,  are 
sufficiently  large  to  euahle  skilful  miners  to  determine  the  purlicu- 
lars  necessary  to  describe  all  phenomena  peculiar  to  the  smaller 
rents,  and  to  show  that  the  larger  correspond  with  the  smaller  in 
every  particular  known  of  the  latter  rents.  This  u  piirtirularly  the 
case  with  the  Earl  of  Lonsdale's  coal-mines  at  Wlitteliaven,*  ia 
which  I  made  the  many  new  observations  respecting  the  shapes  and 
positions  of  (his  rent,  and  the  peculiar  arrangement  of  the  strata 
contiguous  to  them,  which  will  appear  in  these  essays. 

4.  Tke  Posi'.ions  of  Bended-Tabular  Rknls.—TXK  most  of  these 
reots  have  angular  positions ;  but  some  have  a  position  which  is 
angular  in  one  part  and  perpendicular  in  another ;  others,  one  that 
u  angular  in  one  ]jart  and  horizontal  in  another;  and  others,  one 
which  is  angular  in  one  part,  perpendicular  in  another,  and  hori- 
2ontal  in  a  third.  Tlie  positions  of  these  rents  depend  on  those  of 
the  strata  which  form  their  sides ;  if,  as  Williams  says,  "  the  strata 
lie  in  a  horizontal  position,  the  fissure  of  the  slip,"  or  ihe  positioa 
of  a  rent,  "  wtU  lie  nearly  perpendicular;  but  if  the  strata  hang 
with  any  considerable  degree  of  declivity,  the  fissure  of  the  slip  will 
be  bund  in  a  slanting  direction,  as  all  these  sections  cut  trans- 
▼en«ly,  or  right  across  the  strata,  or  pearly  so."  This  law  arises 
from  that  which  follows  :  The  surfaces  of  separation  of  the  strata 
contiguous  to  the  sides  of  this  rent  are  at  right  angles,  or  nearly  so> 
to  the  upper  and  under'  surfaces  of  these  strata.  Therefore  whea 
the  stratum  A,  fig.  3,  Plate  XXX.,  is  horizontal,  as  when  it  ts 
represented  by  the  letters  i  g  e  d  h  k,  its  small  surface,  or  surface 
of  separation,  of  which  c  a  is  the  perpendicular  direction,  and 
wliich  is  at  right  angles  to  the  stratum's  upper  and  under  surfaces, 
will  give  a  perpendicular  position  to  the  rent,  n  o,  of  which  it 
forms  a  part  of  one  side.  Oti  the  same  principle,  when  the  stratum 
A,  is  bent  upwards  till  it  acquire  the  position  represented  by  the 
letters  1,  g,  a,  h,  h,  k,  it  will  give  an  angular  position  to  that  part  of 
a  rent,  (the  p&rt  I  m,)  where  it  forms  a  part  of'  one  of  its  sides.  If 
this  stratum  be  bent  downwards  till  it  be  represented  by  the  letters 
h  gi  «)/>  A,  A*  the  side  of  the  rent,  p  q,  of  which  it  forms  a  part, 
will  be  angular  also ;  but  ia  this  instance  the  anguhu-  direction 

•  In  Ihe  Whilttuven  rokl-mlDa  three  itr«l»  of  cnti  are  worked :  the  «nl,  (be 
dtickneu  of  which  Tariea  from  four  tn  Ax.  fcrl,  ii  called  Ihe  Btuinock  Band,  end 
■ppean  at  Ihe  earlh'a  '■arface  al  (he  hlghnl  part  of  ihe  mine,  biit  is  more  than  M 
ihllh>iDi  below  it  at  the  laweit  part :  the  lecoad  itratDn,  whoie  tbickneai  varies 
from  fix  (n  twrlie  feet,  ii  called  Ihe  Main  Baod,  and  a  Bilualed  at  adiitaMS 
below  the  highest  band,  thai.  If  taken  in  different  places,  will  vary  from  II  to 
Bore  than  tO  faihaml :  Ihe  third,  the  Six  Qnarten  Band,  Is  fmra  four  10  jix  feet 
ia  ihlckHn )  and  ig  illnated  In  lome  plwea  90,  lo  othen  40,  fathoau,  belon  tb« 
Main  Band)  and  !n  olbers  aoy  diitaacci  between  these  eilremeB,  The  larfcca 
area,  nodcr  which  the  flm  two  naaed  baltdi  are  excavated,  ll  not  le»  than  frov 
leu  to  twelve  (quare  miles.  ThiiUaaucKer  BiiB«,  iMiltO  be  equalled,  1  belitve, 
b;  (hal  of  an*  other  proptictor.  .  , 
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yo'mta  \o  the  leveise  side  of  s  perpendicahir  line,  n  o,  to  tbM  to 

which  the  xfiguUf  dii«ction  in  th«  second  instaitoe  points  ;  lad  if 
ihe  siratam  he  heot  till  it  be  perpendicnltr,  the  aide  of  the  rent 
where  its  surface  of  separBtion  is  situated  will  be  horizontot. 

5.  The  Differe7tce  in  the  Position  and  Appearand  ttf  the  Strata 
belween  where  ihty  are  contigtioas  Id,  and  at  girxn  Distances  frvm, 
these  Rents. — The  diflcvence  in  the  posiiion  of  the  rtrata  is  such, 
that  on  the  under  side  of  all  rentv  <rf  this  ihsp^  thfff  ftre  bent 
upwards  toward  these  retits ;  and  on  their  upper  sides,  dowowanfc 
tON^ard  them.  This  i>  the  reasoD  why  minera  never  meet  with  two 
parts  of  one  Btratnin  opposite  eneh  oilier  on  revene  ride«  cf  i  rent 
of  this  shape,  but  one  part  nlways  a  variaUe  diBtance  above  the 
othrr.  The  part  of  a  cfratum  is  very  little  bent  downwards,  to 
wtiHt  it  is  bent  upwards,  towards  this  rent.  Both  parts  of  a  strRtum 
•re  bent :  the  greatest  distance  opposite  the  middle  pert  «f  a  rent ; 
and  tite  lost,  near,  its  highest  and  lowest  ettremitiei ;  and  they  are 
also  the  least  bent  near  the  horizontal  extremities,  and  the  most  at 
the  centre  of  this  rent.  These  positions  will  be  better  understood 
by  havin(^  reference  to  a  diagram.  The  part,  bf,  of  the  stratum 
A,  fig.  1,  Hate  XXIX.  which  is  oppo-iite  the  centre  of  the  rent, 
nurv,  is  bent  upwards ;  the  parts  h,  k,  m,  of  the  strata  B,  C,  D, 
are  also  bent  upwards ;  but  the  furtlier  they  are  individually  situated 
ft<om  the  middle  Btruium  the  less  they  are  bent.  The  same  rules 
hold  good  with  the  parts  of  the  strata  p,  r,  t.  AgaiK>  the  part  x  a 
of  the  stratum.  A,  on  the  upper  side  of  the  rent,  is  bent  downwards 
jHvery  little,  but  more  than  any  of  the  strata,  either  above  or  below 
it,  Us  the  ratio  of  the  strata's  bendip|r  decreases  upwards,  and 

,  downwards  from  the  stratum  A,  to  {lie  strata  E  and  1,  which  are 
■  sot  bent  near  this  rent.  Again,  the  suriaces  of  separation  Of  the 
strstum  A,  are  the  greatest  distance  asunder  at  a  b,  fig.  1,  Plate 
XXX.,  or  opposite  the  cent^  of  th,e  rciit ;  and  the  least,  near  its 
IioriEonial  entremities.  A,  a  1.  The  same  rule  applies  to~  all  the 
strata  opposite  this  rent,  either  above  or  below  the  stratutft  A. 

llie  nppearance  and  hardness  of  that  part  of  every  stratum  which 
is  close  to  this  rent  are  diSerent  to  the  part  of  the  same  stratan 
that  is  situated  more  remotely  from  it..  These  diflcrences  are  owing 
to  corresponding  differences  in  their  proportions  of  elementary 
matter;  for  on  examining  the  strata  we  find  one  part  <^  them  hifl 
sometimes  one  class  •  of  elementary  matter,  and  often  one  denomi- 
nation, or  more  than  one,  of  the  class  which  the  other  parts  want ; 
and  that  tlte  proportions  of  the  different  denominations  of  thft 
classes  peculiar  to  both  parts  are  different  in  one  to  what  it  is  in 
another  part  of  a  stratum.  This  arrangement  of  the  elementary 
matter  of  a  stratum  is  found  in  different  parts  of  all  strata,  but  is 
most  observable  near  rents.    These  diSerences  have  been .  the  most 

•  Thr  tlawfi  of  Ihf  rarth'i  rlrmenmry  Muuter  lire  i-tnerallT  dl*Ual  Into  tow^- 
Orthi,  meUlg,  inflnjooisblei,  \n«  aau.  The  dtff^tml  dnxiinliMticiDf  nf  IbcM 
ctiirte*  maj  iw  iltei,   aloniM,    Ac.,   ir»,   copper,  Ind,   ftct    or  bUunra, 
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atcwately  cxaaioed  to  cummon  coal.  Souetioies  we  find  tW 
pan  «f  8  stratuQ]  of  coal  which  is  contiguous  to  this  rent  coDtKiaB 
only  cariK>ii  and  bidbII  fOttkuis  of  iron,  and  eirthy  matter  j  while 
the  fmrts  more  remote  ceotain  carbon,  bitumen,  and  the  other  in- 
gicdienis  peculiar  tucmnown  coal.  Again :  near  this  rent  the  coal 
ofiea  contains  tea  per  cfQt.  <rf  eaithy  matter ;  but  this  is  not  the 
owe  with  it  further  from  the  rentf  and  cool  sometimes  has  Its 
,  portion  of  iron  increased  to  fire  or  six  per  cent.,  but  wants  it* 
bitamen  j  then  its  appeannce  uai  consistence  approaches  very  near 
to  those  of  graphit<v  fX  black  lead.  *  The  digerences  in  th« 
ofipeaiance  of  one  part  of  every  sbntutn,  when  compared  .with  that 
(^  another,  ia  vciy  taiiods ;  and  the  nature  oi  these  diSerencea  in 
diSereat  strata  ii  as  varioua;  but  kt  this  particular  they  all  i^ree 
with  oui  another,  that  the  parts  near  the  rents  which  differ  from 
the  charmterislic  parts  of  the  Mrata  have  the  least  deglte  of  hard' 
nets,  ami  would  le  th«  least  able  to  resist  any  force  that  may  have 
aettd  agiunst  the  attr^cttoH  of  cohesion.  All  the  strata  are  not 
wholly  different  new  this  rent  to  what  they  are  at  given  distances 
from  it.  We  pass  through  a  relit  in  many  places  near  its  centre, 
sides,  or  higher  or  lower  extremities,  mthout  pux^iving  aa  idteni- 
tioa  io  the  strata  on  either  side  of  it ;  but  aftir  much  examinatigii 
of  tbcm,  I  have  saibGcd  myself  that  there  if  thk  following  general 
Ian  respecting  them  ;  the  {mrts  which  are  difiefeat  to  the  rest  on 
the  uBo^r  side  of  (h£  rent  are  generally  in  llM^  greatest  abundance 
Opposite  ill  lower  half,  but  these  parts  are  opposite  the  higher  half 
dn  the  i^per  side  of  this  rent.  In  fig.  I,  Plate  XXIX.,  &e  lines 
ij",  fe,  and  e  v,  will  represent  the  extent  of  the  difi^ring  ports 
opposite  the  lower  half,  and  the  lines  <s  1,  t2,  and  2  n,  the  extent 
'  ffl  these  parts  opposite  ^e  upper  half  of  tbh  rent. 

6.  The  ftrrmvtg  Cause  of  this  Rent  deduced  from  the  foregoing 
Facts. — When  we  cottsider  that  the  positions  of  the  strata  above 
and  below  the  smnll  bended-tabular  reals,  have  not  been  altered  by 
the  force  which  altered  the  positlom  of  those  on  their  sidec,  and 
that  it  has  altered  the  positions  of  these  for  small  distances  only,  w« 
must  conclude,  that  had  it  acted  Either  frora  above  or  below  the 
rents,  or  'froai  either  of  their  sides,  it  could  not  have  formed  them, 
by  producing  such  alterations  ift  the  positions  of  the  strata  adjoining 
inem.  We  most,  thereibre,  define  the  forming  cause  of  this  rent, 
one  that  has  acted  only  in  tlie  altered  parts  of  the  strata.  Thu 
cause  ceuld  be  no  other  than  tlK  matter's  contrBcttBD,  uoequallyj  in 
changing  its  state  from  fluidity  to  solidity. 

During  the  change  of  the  matter  from  fluidity  to  solidity,  there 
-  would  be  a  period  of  time  when  its  consolidating  process  was  so  for 

*  Many  nich  dilTerpnm  In  nllicr  itratn  hare  bren  dncribrtl  bj  iilnfmfogttb. 
Tile  put)  wbieh  i'lWcr  *er;  nrach  frniu  the  rai  Ihey  hcve  lupiicHoil  to  be  pniu 
chuBipd  by  ■one  dwmical  ngeol  t  but  I  couilder  Ihem  u  original  diffiTCDce*,  and 
Ihc  ranteoF  all  »nl«|  tKCntiie  tliP  slraU,  in  Ihe  parti  Tcrv  difTereut  Tram  the  rest, 
iTuuId  diminiih  in  bulk,  bu  or  Mart  in  thr  farmer  pari*  than  in  tbe  latter,  a>  la 
afi  rwarda  deicrlbrd. 
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•dranced  towards  completion  that  if  any  sepantkms  took  place  io 
ft  [he  parts  intu  which  it  was  separated  could  continue  so.  At  that 
time  the  attraction  of  cohesion  m  the  middle  parts  of  strata  could 
.  not  be  so  powerful  as  to  draw  the  matter  towards  their  centres  as 
they  dlmmished  la  hulk ;  tliey  would, '  therefore,  be  gradually 
separated  Into  masses  of  such  dimensions  that  the  attraction  of 
cohesion  could  draw  the  matter  of  each  towards  its  centre  from 
eve^  side  as  it  continued  to  contract. 

Ine  diminution  of  bulk,  or  the  contraction  of  the  strata,  is  very 
evident  from  the  rents  or  spaces  between  the  numerous  masses  into 
nhich  they  are  divided.  The  contraction  of  strata  horizontally  can 
be  exactly  ascertained.  Thus  if  the  length  of  the  curved  line,  J^bj 
be  taken  and  laid  in  the  direction  f  z,  it  will  reach  to  c,  and  the 
curve  line,  x  a,  similarly  disposed  will  reach  to  cf,  so  that  there 
will  be  a  distance,  d  c,  between  them,  which  is  the  horixemtal 
contraction  of  the  part,  zf,  c^  tne  stratum  A.  A  distance  between 
cimilar  parts  of  all  other  strata  on  the  sides  of  this  rent  is  also 
observed ;  the  length  of  which  is  more  or  less,  according  as  its 
situation  is  more  or  less  distattt  from  the  centre  of  the  Kau  And 
although  we  have  no  direet  proof  that  the  strata  have  contracted 
perpendicularly ;  because  in  this  direction  its  weight  has  no  tendency 
to  counteract  the  force  of  cohesion,  therefore  no  separation  would 
take  place ;  yet  as  the  strata  have  contracted  horizontally,  we  muK 
jnfer  their' contraction  perpendicularly,  as  it  is  impossible  to  con- 
ceive that  they  could  contract  lb  the  former,  and  not  in  the  latter 
direction.  But,  as  wiU  be  afterwards  shown,  because  the  contrac- 
tion horizontally  is  greater  ia  one  part  than  in  another,  it  is  equally 
probable  that  the  contraction  perpendicularly  would  be  as  unequal. 
This  is  precisely  the  case  :  for  a  Stratum  lies  in  different  levels  on 
opposite  sides  of  all  rents  of  this  shape.  Hence  tlie  strata  on. one 
}tave  contracted  a  greater  distance  pcrpendiculariy  than  on  the  other 
of  their  sides. 

The  formation  of  the  rents  of  this  shape  by  the  contraction, 
unequally,  of  the  matter  oontiguous  to  their  sides  is  a  Gonsequet>ce 
resulting  from  the  arrangement  of  the  strata  near  them  ;  bu(  the 
differences  in  the  classes,  and  the  proportioiu  of  each  class  of 
elementary  matter  of  the  parts  of  the  strata  near  the  sides  of  rents, 
when  compared  with  those  of  these  at  given  distances  from  them, 
gave  rise  to  the  unequal  contraction  of  the  strata ;  for  the  parts  of 
ptrata  which  differ  from  others  in  the  proportions  of  their  usual 
classes  of  elem):ntary  matter  must  have  contracted  more  or  less  than 
them  ;  and  those  also  which  have  a  different  class  of  matter,  and 
diflereut  proportions  of  the  classes  common  to  both,  must  have 
contracted  more  or  le^is  also.  .Thus  if  the  part  of  a  stratum  of  coal, 
with  its  usual  proportions  of  elementary  matter,  was  joined  to  a 
part  wanting  a  considerable  quantity  of  bitumen,  but  had  an  extra 
portion  of  eanhy'matter  to  make  up  this  deficiency  |  these  two  parts  ■ 
IvQuld  not  cuntiact  equally  in  pasiing  from  a  fluid  to  a  solid  state,  ' 
ftnd  of  course  they  would  separate  where  they  j(uiie4  each  Oth?T'< 
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Many  instances  might  be  brought  forward  to  sbov  the  cause  of  the 
unequal  contTsction  of  every  stratum  ;  but  the  one  adduced  issuffi- 
ciect  to  establish  the  principle.  Haviog  made  these  premises  oa 
the  nature  of  the  unequal  distributiun  of  the  elementary  matter  of 
strata,  I  will  now  sbow  the  mechanical  part  of  the  process  by  which 
it  produced  ibe  peculiar  arrangement  of  the  strata  near  the  bended- 
tabular  rent;  and,  in  coDBequence  of  it,  the  formation  of  this  rent. 
Suppose  the  state  of  solidity  of  the  matter  sucli  tliat  the  forma- 
tion of  FGOts  had  commeDced,  and  that  the  rent,  D,  fig.  2,  Plate 
XXX.,  was  produced  in  a  place  where  the  matter's  attraction  of 
cohesion  was  least  able  to  resist  the  sepnrating  force.  Let  the  dotted 
lines,  r  s,  vw,  xa\,  be  the  upper  sides  of  the  strata  ABC, 
when  the  formation  of  the  rent,  D,  commenced ;  and  the  'lines 
p_f  e  be  q,  tmkghu,  end  x  \  .2  ^  A  y,  those  of  these  of  the 
strata  when  they  had  acquired  their  present  state  of  solidity.  The 
formtitioQ  of  tlie  rent  first  commenced  in  the  stratum  A ;  and  after 
the  suifoces  of  separation  were  formed,  the  part  I  c  contracted 
perpendicularly  less,  and  the  part  /  e  a  very  little  more,  than  did 
the  stratum  A,  in  general.  In  consequence,  then,  of  the  con- 
traction, horizontally  and  perpendicularly,  af  this  stratum,  the 
rent  b  ae  was  produced  ;  wbose  under  side,  b  d,  is  at  right  angles 
to  the  part  b  c,  and  whose  upper  side,  a  e^  is  at  right  angles  to  the' 
partye;  and  as  the  end,  e,  of  thepart^'e  is  not  so  far  below  the 
line/  c  as  the  end,  b,  of  the  part  ^  c  is  above  it,  the  angular 
direction  of  the  sides,  b  a  and  e  d,  of  the  rent,  D,  meet  at  the 
point,  d,  from  a  width,  e  dy  at  their  upper  extremities  that  b 
nearly  equal  to  the  horizontal  contraction  of  the  part  f  c  of  the 
ttratum  A.  The  arrangement  of  elementary-matter  in  the  stratum 
B  being  similar  to  its  arrangement  in  the  stratum  A,  a  rent  would 
take  plate  in  the  former  immediately  above  tliat  in  the  latter 
■tratum.  Like  the  stratum  A,  the  stratum  B  would  contract  lea* 
in  one  part,  g  h,  than  in  another,  m  k  ;  but  although  its  thickness 
be  tlie^me  as  that  of  the  stratum  B,  the  distance  g  i  is  twice  the 
distance  1/  d ;  because,  besides  that  it  has  contracted  as  much  less 
in  that  part  than  in  other  parts,  like  the  stratum  A,  the  progresi 
towards  the  present  state  of  solidity  of  the  stratum  A  was  greater  in 
the  same  period  of  time  than  that  of  the  stratum  B ;  consequently 
the  part  c  b  g  h  of  this  stratum  was  raised  as  much  above  tlie  line 
dc  ta  the  line  ^c  is  above  the  lineyc,  or  as  much  as  it  contracted 
less  in  that  part  than  in  general.  In  such  a  manner  were  the  parts 
t,r,p,  b,  of  the  strata  H,  G,  F,  A,  fig.  1,  Plate  XXIX,,  raised 
above  the  other  parts  of  the  "same  strata.  Ag^in,  the  distance 
which  iha  point  k  is  below  the  line  m  k  u,  fig.  2,  Plate  XXX.,  is 
twice  that  which  the  point  e  is  below  the  liney'c ;  because  the  part 
vA  k  ef  of  the  stratum  6  has  contracted  as  much  as  the  same  part 
of  the  stratum  A,  and  is  aa  much  let  down  below  the  other  parts  of 
the  stratum  B,  by  the  unequal  contraction  of  the  stratum  A,  as  the 
point  e  is  below  the  line  /  c.  In  ibis  manner  were  the  parts  u,  s, 
^t  a,  of  the  itmts  B,  G,  F,  A,  £g.  1,  Plate  XXIX ,  allowed  to 
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descend  below  the  t£bat  pvta  of  the  Mtf  e  «ti*ta.  But  u  tlie  ratio 
of  contracUoo  of  the  pans  A,  k,  m,  n,  of  the  strau  B,  C,  D,  £,  ia 
u  much  \ms  th«i  the  geDcral  ratio  of  tU  the  itnita  od.  the  uoiee 
side  uf  this  rent,  u  that  ot'  this  of  the  strata  below  the  itratvin  A 
if  greater  than  it  j  so  the  elevation  of  the  firA  stratuai  above  the 
stratum  A  would  not  be  so  much  as  the  elei'ation  of  thii  siratuai  bf  - 
the  di^reace  of  the  ratio;  dot  would  the  third  Btratum  above  the 
stratum  A  be  so  much  derated  ae  the  second ;  nor  the  fourth,  as 
the  third ;  so  that  the  elevations  of  the  strata  above  the  stratum  A, 
as  their  distances  from  it  increased,  would  be  less  j  till  at  latt  do 
attention  fai  their  positions  could  be  ofaservied.  Again,  as  the  ratio 
^  oontTBCtioQ  of  the  parts  g,  i,  l,  is  as  much  greater  than  the 
general  ratio  as  that  of  this  of  the  sbnla  below  the  stratum  A  b  lea 
than  it;  lotlie  first  stratum  above  this  stratum  would  not  be  suffered 
to  descend  so  much  as  it  by  the  difference  io  the  ratio ;  nor  woald 
.the  third  stratum  above  the  stratum'  A  descend  so  nucli  as  the 
second ;  nor  the  fourth,  so  much  as  the  third ;  so  that  at  ihe  dis- 
tance above  the  stratum  A  whidi  is  equal  to  that  Iietween  this 
stratuot  and  the  lowest  eatrehiity  of  the  rent,  no  alteratiou  in  the 
genera)  position  of  the  strata  would  Uke  place. 

Upon  this  alteration  in  the  position  of  the  strata  depend  the 
shape  and  pmitiott  of  these  rents.  Liet  the  line  h  o,  fig.  2,  Plate 
XXX.,  be  a  continuation  of  the  angular  direction  of  the  separated 
aorfiuc  of  the  stxatum  A  on  the  under  side  of  the  rent  D ;  then  >fi 
'  the  line  g  h  nukes  an  angle,  g  i,  with  the  line  h  m  that  is  greater 
than  the  ang}e  bed,  which  the  line  c  I  malies  with  the  line  c  f, 
the  last  of  whitih  is  [»nllel  to  the  line  'm  h:  so  an  angle,  o  ^,  is 
produced,  which  is  the  deviation  of  the  stratum  B's  surface  (^ 
•^jarations'  angular  direction  from  that  of  the  s^rated  surface  of 
the  stratum  A ;  and  «s  the  angle  Im  k  'm  greater  than  the  angle 
fe  (^  so  the  angular  direction,  e  A,  o/  the  stratum  B  on  the  u[^er 
side  of  the  rent  makes  an  angle,  keii,  with  that  of  the  stratum  A^ 
,  which,  being  less  than  the  angle  a  b  g,  the  rent  is  wider  at  ^  t  than 
at  d  e,-  Again,  theiangular  directions  of  the  stratum  C's  separated 
surfaces  deviate  aa'much  from  those  of  these  of  i\ye  stratum  B  as 
these  directions  of  its  surfaces  of  separation  do  from  the  same 
directions  uf  the  separated  surfaces  of  the  stratum  A  Hence  the 
angular  direclion  abqZ'aa.  curved  line,  the  ratio  of  whose  devia- 
tion from  the  line  b  o  increases  opposite  every  stratum  above  tlie 
stratum  A ;  atid  the  angular  direction,  a  s  k2,  of  the  upper  side  of 
lite  rent  ts  a  curved  line  also,  which  deviates  from  the  line  e  n  with 
an  increasing  ratio,  but  one  not  so  great  as  that  of  ihc  under  side 
of  the  rent ;  the  width  of  this  rent,  therefore,  increases  upwards. 
In  this  manner  the  lower  hiilf  of  the  rent,  n  u^  t;,  fig,  1,  Plate 
XXlXq  was  former];  and  in  a  similar  manner,  with  tlic  following 
exception,  hs  upper  half  was  fiirmed.  Bui  as  in  the  upper  lislf,  the 
ratio  of  contraction  on  the  under  siile  being  greater,  and  on  the 
npper  side  Ic^,  than  the  general  ratio  of  contraction  on  similar 
sides  of  the  lower  half  of  the  rent,  the  sectional  lines  which  rp- 
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present  ii»  iinpiJu-  rfkectioa  of  its  npper  lialf  present  a  similarly 
jispoied  earn  a»  it*  lower  half,  but  it  hfis  a  reverse  direction ;  and 
Ihe  widtbof  the  upper  half  decreasea  from  iii  m&ximum  at  ttie 
nirldle  to  a  point  M  the  highest  extremity  <^  the  rent. 

Ai  the  part  at  my  one  of  the  itnAa  od  the  under  side  oF  this 
teot  below  riie  stntum  A  hm  noted  that  which  Hea  upon  it  at  macb 
as  it  mu  itself  niscd  by  that  on  whu-K  it  lies,  with  the  additional 
diitance  of  what  it  oootntded  Iftse  than  ^t  prodnced  by  the  general 
ntio  of  contraction  for  a  distaooe  eqsal  to  ita  thicltnesi ;  and  as  its 
correspondent  part  on  the  upper  side  d  the  rent  has  let  the  stratum 
immediately  above  it  deoetra  as  much  as  its  own  descent  below  the 
general  line  of  the  stntum^  with  the  additional  diatanee  of  what  it 
eonttaeted  more  than  ^  strata  in  general;  it  follows  that  the 
iRdsnii  I  between  tb«  surfiKCS  of  smaration  <rf'  these  strata  are  the 
respective  meaiures  of  the  matttri  uiteqtial  cmirmtipn  between 
tfaem  and  the  lowest  extremity  of  the  rent.  Thus  the  distance,  a  4 
between  these  surfoces  of  the  stntum  A  is  tlie  measure  trf  the 
vneqaal  contraction  of  tbe  matter  between  that  stntum  and  the 
)ow«st  flnremity,  v,  of  the  rent.  The  distances  p  q,  r  s,  t.u,  be- 
tween acfnrater]  lur&oes  of  tlic  strata  F,  G,  H,  are  the  measures 
of  the  mntter's  unequal  contraction  between  these  strata  and  the 
rentes  lowest  ext^mity  respectively ;  and  as  much  as  the  distance 
between  the  surfeces  of  separation  of  any  one  of  these  strata  and 
the  point  v  is  lev  than  the  distance  between  the  sejnnted  surfaces 
of  the  stratum  A,  so  mnch  is  the  distance  of  this  stratum  from  the 
point  V  less  than  that  of  the  stratum  A.  Again,  as  the  part  of  any 
one  of  the  strata  which  are  sitaated  above  the  stratum  A  on  the 
under  side  of  this  rent  tiM  raised  the  stratum  lying  upon  it  as  mnch 
as  it  wns  itself  raised  by  that  which  lies  below  n,  with  the  deduction 

'  of  tiie  distance  of  what  its  ratio  of  contraction  b  more  than  the 
genenl  ratio ;  and  as  its  correspondent  part  on  the  njmer  side  of  the 
rent  has  permitted  the  stratum  immediately  above  it  to  descend  a 
'  distance  equal  to  thsA  which  itseK  descended  below  the  general  line 

.  of  the  stratmni,  with  the  deduction  of  what  its  ratiq  4f  contrsction 
is  less  than  the  given  Tatio;  it  fidlows  that  the  distance  between  the 
soiAoes  of  separation  of  any  one  of  these  strata  is  the  measure  of 
the  unequal  contraction  .between  that  stratum  and  the  bottom  of 
the  rem  |  and  the  diftrenee  erf*  the  distance  between  its  surftccs  of 
-separalion  and  that  between  the  separated  surfaces  of  the  stratum  A, 
b  the  Measure  of  the  decrease  in  the  amount  of  the  unequal  coo- 
traction  between  that  stratum  and  the  stratum  A :  the  first  of  which 
-diflerenccB  increases,  and  the  second  decreases  as  the  distance  of 
each  from  the  stratum  A  increases,  but  both  cease  with  the  rent. 
The  power,  therefore,-  of  the  unequal  peipendicular  contraction  of 
the  matter  to  disjrface  the  strata  commences  at  the  rent's  lowest 
eKtremity,  aoounHiktcs  in  efivct  from  that  place  to  the  middle,  but 
from  thence  decreases  upwards,  and  ceases  with  the  rent. 

As  the  lines,  n^v  and  vzn,  which  represent  the  lines  of  dis- 
ttnctioa  between  theparta  of  the  strata  that  have  the  regular  posi- 
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tion,  and  those  which  are  bent  towards  the  rent,  are  widest  io  the 
middle,  and  meet  at -the  highest  and  lowest  points  of  the  rent,'  so 
the  distances  from  the  rent  to  which  the  strata  are  bent  are  greatest 
opposite  its  centre,  and  decrease  gradually  to  its  highest  and  lowest 
extremities.  Again,  as  the  sphere  of  (he  Iwrizonial  contraction  has 
extended  as  far  as  tlie  strata  nre  bent,  and  as  the  distance  from  the 
rent  to  where  the  contrnctioa  in  this  direction  commenced,  is 
greatest  in  the  middle  of  the  rent,  and  decreases  upwards  and 
downwards  from  this  place ;  so  the  distance,  which  the  stmta  have 
contracted  horizontally  is  greatest  at  the  middle,  and  dfcrenses 
gradually  towards  the  highest  and  lowest  extremities  of  the  rent. 

From  what  I  have  seen  of  the  smaller  rents  of  this  »hape,  in 
general  when  ihc  distancey'ic  is  four  ywrds,  the  distance  d  c  is  two  , 
feet,  the  distance  v  i  'JO  yards^  and  the  disianic  a  b  tliree  yards. 
From  these  data  the  contraction  horizontNlly  is  one-sixth  of  the 
distance  in  which  that  contraction  took  pluce.  How  much  the 
contraction  is  perpendicularly  we  have  no  direct  meuns  of  ascer- 
tainiug;  but  that  it  is  as  much  in  this  as  in  the  horizimtat  direction 
is  extremely  protiable ;  and  on  this  suppot-ition  tlie  distance  which 
the  stfatn  have  contracted  less  on  tlie  under  tlian  on  the  upper  side 
of  this  rent  is  one-fifth  of  their  whole  contraction  in  this  direcilon. 

'Jtie  matter  near  this  rent  has  contracted  more  horizontally  in 
one  part  tlian  in  another.  Thus  its  horizontal  contraction  is  greater 
opposite  the  part  0,  fig.  3,  Plate  XXIX.,  than  opposite  the  part  c ; 
and  more  opposite  the  part  d  than  the  part  e ;  and  so  on.  The 
inequality  in  the  matter's  contraction  in  this  direction  is  from  one- 
fifth  to  one-sixth  of  its  whole  contraction.  This  inequality  gives 
the  curvilinear  bends  to  hoik  sides  of  a  rent,  which  necessarily  pro- 
duce inequalities  in  its  width.  But  that  airaiwement  of  tnese 
inequalities  represented  by  fig.  3  was  formed  by  the  inequalities  of 
the  matter's  contraction  taken  perpendicularly  as  well  as  horizon- 
tally i  because  similar  bends  in  the  sides  erf  this  rent  are  never 
whhllu  opposite  each  other,  hut  always  situated  lower  on  the  uppec 
tide  than  on  the  under  side ;  and  this  arrangement  is  owing  to  the 
circumstance  before  mentioned,  that  the  parts  of  the  strata  on  the 
former  side,  or  the  side  g  nt,  have  contracted  more  perpendicularly 
or  sunk  Ipwer  than  on  the  latter  side,  the  side  a  J",  of  the  rent. 
'  When  the  hollow  parts  on  the  upper  side  of  a  rent  have  sunk 
directly  opposite  similar  hollows  on  the  rent's  under  side,  the  varia- 
tion in  the  width  before  described  and  represented  by  fig.  4,  Plate 
XXIX^  is  produced;  but  corresponding  hollows  are  not  opposite 
each  other ;  for  the  hollow  a  was  originally  opposite  the  hollow  a  1, 
&c.  There  are  many  other  variations  in  the  ntia  of  the  strata's 
bending,  and  in  the  regularity  of  the  widths  and  positions  of 
beoded-tahular  rents,  which  depend  upon  certain  mooificatiooi  <rf 
the  principles  already  laid  down.  Some  of  tbete  Taiiatiooa  I  will 
afterwards  describe  in  separate  essays. 
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Article  II. 

Ej^imeiOs  to  determine  the  Definite  Proporlioiu  in  which  the 
Elements  of  Organic  Nalme  are  combined.    By  Jacob  Berzc]iu% 
M.D.  F.K.S.  TrofesRoc  of  Cheniistjy  at  Stockholm. 
{QMbttud  from  p.  409,  Vol.  IV.) 

m.  Ajialyiis  of  the  Ternary  OxJdes, 

1.  Analysis  of  citric  atid. — I  shall  begia  with  citric  acid,  be- 
cause its  composition  is  the  most  simple  of  all  the  ternary  oxides. 
Ten  pans  of  citrate  of  lead,  strongly  dried  and  decomposed  by 
sulphuric  acid,  produced  8-934G  parts  of  sulphate  of  lead,  equi-  ' 
valeut  to  6-582  of  oxide  of  lead.  Heflce  it  follows  that  citrate  of 
lead  is  composed  of 

Citric  acid 34-18 100 

Oxide  of  lead 65-S2   190 

100-00 
■  Hiese  190  parts  of  oxide  of  leadrontain  13'5f8  parts  of  oxygen. 
Id  analyses  made  by  combustion  I  found  only  187  or  188  parts  of 
oxide  of  lead  combined  with  100  acid.  Ciirate  of  lead  retains 
humidity  very  strongly,  and  hence  analysis  makes  the  base  always 
too  small.  As  this  analysis  was  one  of  the  first  that  I  made,  I  had 
Bot  at  that  lime  found  out  the  method  of  drying  the  substances  ia 
a  laod-batb  heated  and  exposed  in  a  vacuum. 

I  made  a  great  many  experiments  on  the  citric  acid,  because 
this  acid  and  the  tartaric  served  as  a  kind  of  exercise  to  prepare  me 
for  these  experiments.  A  part  of  them  was  unsuccessful,  because 
I  had  not  at  that  time  acquired  the  necessary  practice  in  analysis. 
One  among  the  successful  experiments  gave  us  tlie  result  of  the 
analysis  of  1  part  of  citrate  of  lead  {which  by  combustion  left  for 
feudue  64-956  per  cent,  of  oxide  of  lead,  and  in  which  there  was 
of  course  85-044  per  cent,  of  acid,}  0-I145  water,  and  0-503  of 
carbonic  acid  in  the  state  of  gas ;  to  this  if  we  add  0-03  for  the 
carbonic  acid  retained  by  the  soda,  we  uhtain  0'533  of  carbonic 
add.     This  shows  us  that  citric  acid  contains  per  cent. : 

Hydrogen 3-800 

Carbon 41  -369 

Oxygen 54-831 

100-000 

We  have  seen  that  the  capacity  of  saturation  of  tin's  acid  is 

13-585;  hut  13-585    x  4   =   54-34.     This  shows  us  tliat  citric 

acid  ought  to  contain  four  times  as  mucii  oxygen  as  the  base  by 

which  It  is  -  aeiitndized.      When  wc  turn  these  numben  into 
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volumes,  we  find  that  lliey  agree  perfectly  with  the  idea  that  ciirie 

scid  is  composed  of  equal  volumes  of  iu  elemeots;  that  is  to  say, 
it  ought  to  contain  per  cent. : 

Hydrogen a-SM 

Cuboo «l-37ft 

a^«D M-OM 

10(KK)0 

If  this  be  so,  citric  atH  hat  the  sltnplart  eemporition  of  any  of 
tha  ternary  oudes.  Its  capacity  of  saturation  indicates  that  it  ought 
to  coBtaio  fMir  v<duiBe3  of  oxygen,  four  voIuidcs  of  carbon,  aoil 
four  of  hydrogen.  Must  we  coustder  It  a*  a  coiofxnind  of  li^atoDM 
or  of  three  ^  Experinanta  ob  the  oooUnatlon  of  citric  acuf  witb 
water  se«m  to  prove  that  it  cootaina  only  three  abJiRs^.  an  atom  of 
each  constituent. 

When  we  compare  the  result  of  my  former  experiments  on  the 
quantity  of  water  contaioed  in  citric  acid,  we  find  that  ttiey  do  not 
coincide  with  the  result  of  the  analysts  of-  citrate  of  leotf.  10  parts 
of  citric  acid  in  crystals  disai^ved  in  water,  neutralized  by  ammonia, 
and  mix^  with  oiinite  of  lead,  as  long  as  any  precipitate  fell,  pro- 
duced Sd-7r>G  of  dry  cLtrale  uf  lead.  Is  this  citrate  there  is  8r3  of 
cftric  acid;  iliat  is  to  say,  th^t  100  parts  of  acid  cdotaia  17  of 
water:  or  tliat  100  parts  of  acid  combine  vrhh  S&S  of  wmst, 
which  contain  tS't  oxy^u.  But  18-1  x  3  =  54-3;  tkM  is  to 
■ay,  that  in  crystallized  citric  add  the  acid  ctmtaiDa  three  tunes  M 
much  oxygen  as  the  water. 

I  took  five  parts  of  citric  acid  reduced  to  a:  coarse  powdef,  ud 
exposed  them  in  a  glass  capsule  exactly  weighed  to  k  tempciature 
between  1(8"  and  1:^2°.  In  24  hours  it  lost  0-43  of  its  weight, 
and  had  assumed  the  form  of  a  white  light  powder,  ia  aaotbet 
experiment  the  loss  was  0'42-i.  No  ftmher  toss  was  susnined  by 
h>nger  exposure  to  heat.  This  experiment  shows  th«  cTuic  acid  1^ 
efflorescing  loses  from  8'3S  to  B'H  per  cent,  of  its  weight  of  water, 
which  is  obviously  the  lialf  of  the  water  of  ciystanizatioa  coatamed 
in  the  add.  Citric  acid  does  not  part  with  the  reft  of  its  wsler; 
for  if  we  heat  it  to  a  certain  temperature,  it  hues  indeed  weight, 
hut  at  the  same  time  it  becomes  brovro,  is  decomposed,  and  Wv«i 
a  brownish  deliquescent  mass,  nojonger  possesiing  the  pnpenica 
of  citric  ecid.  In  order  to-  expel  the  water  we  muet  s^mtitute 
another  oxide  in-  its  place.  From  tliese  expeiifnenU  it  foHows,  that 
in  efSoresced  citric  acid,  oe  citrate  of  watery  as  it  may  be  called, 
the  acid  contains  six  times  as  mu^i  oxygen  as  thp  water,  and  that  iii 
crystallized  citrate  of  water  th^  add  cont^iDs  three  tifnes  as  much 
at  the  water. 

This  property  of  citric  acid  to  allow  itself  to  )m  saturated  by 
w«ler  in  another  {m^mrtion  dian  by  tit*  atrongec  fjxides  is.  pcco- 
'  tiar }  but  it  is  eanly  explainfd  by  the  iim[rii(iii>  «f  the  nonipositioB 

6  ■     '  Dcinz.SDv  Google 


1919.}         Ela»e»ts  of  Qrganio  Nthve  mv  comlmed.  9& 

of  citric  acU,  aii<]  caanot  take  place  in  other  cirouowtances.  The 
oompositioa  ^  citric  a<;id  paay  tiua  be  expressed  by  thw  formula, 
H  +  C  +  O. 

-  My  expeetatioB  of  beiog  able  to  illustrate  the  composition  of  this 
acid  by  the  exBRiiDBtion  of  a  subcitrate  of  lead  was  disappointed, 
by  the  property  whi^h  the  aeuiral  citrate  has  of  dinslviog  ia  am- 
■soDJa,  and  of  fbr»ing  b  trip)*  Mh,  fio^ia  which  tbe  ammoBia  oeuld 
■ot  bedriven  off  even  in  a  TOCMiM. 

Thenard  and  Gay-Lwasac^  ift  thw  eapkiimeDta  oa  citric  aci^ 
obtained  as  n  result  6*33  bydro(reD,  93*8rlt  'oaibon,  59-859  oxygea. 
This  reeuh  ^Efers  very  BHiek  Iron  mine/  Their  atwlyaia  of  the 
eitiate'of  lime  emptoyc<)  by  them  shows  that  very  little  water  of 
combinaikHji  reflaaioediR  th«  s^.  Besides,  a  corrcetion  for  tfas 
water  of  coflFiblRatien  rcntlnin^  ia  tbe  salt  would  only  iacKase 
t4le  difi^rence  betweea  onr  nsulte.  I  an  uuble  to  dirine  the  oaust 
«f  .this  ditference, 

2.  Tarluric  acid.^—lQO  parts  of  tartrate  of  lead  analyud  l^ 
ooHibiistion,  left  tii^S  of  oaidc  of  Icwl  in  one  experim^it,  and 
6flMS  ia  BQotheF.  This  d^bra  but  tittle  from  my  oid-exparimsntsb 
w  which  I  fo^td  692  per  cent,  of  («ide  at  kad  in  this  sah.  it  is 
cMDposed  thee  of 

Tartaric  acM S7'5   100 

Oxide  of  lead 62-5  ......  IST 

i'00-0 
Bat  167  of  oxide  of  lead  contam  ti'fi*  of  oxygen,  fn  one  of 
Diy  old  experiments  t  found  that  100  of  tartaric  acid  are  ecutraliwd 
by  70*4  of  potash,  in  which  there  aie  1 1  *93  oxygen.  I  have  shown 
Nkewlse  in  these  cNperiinents,  that  tartaric  acid  must  eantam  five 
limes  as  much  oxy|ren  as  the  base  by  which  it.  is  saturated. 

1^  of  tartrate  of  lead,  equivalent  to  0*5  of  tartaric  acid,  pro- 
ducedia  diCferent  experhnents  from  0-161  to  0-162  of  water,  equi- 
valent to  from  379  to  8807  per  cent,  of  the  werd^t  of  the  acid  of 
hydrogen.  In  the  same  experiments  1  obtained  from  0'€54  to 
6*661  of  carbonic  acid^  equivalent  to  from  35*36  to  35-98  per 
cent  of  the  weight  of  the  add  of  carbon.  The  acid  it  then  com- 
posed of 

Hydrogen 3-807 

Carbon 85*980 

Oxygen 60*213 

100*000 
But  1 1*94  X  5  a  59*7.  If  we  examine  the  ratio  of  these  oum- 
bei^  we  6id  that  the  hydrogen  u  to  the  oxygen  ;:  66  :  1000;  that 
is  to  say,  that  there  is  a  volume,  of  eath.  The  carbon  constitutes 
^  of  a  vohuoe.  But  if  the  oxygen  ts  in  reality  &v«  volumes,  it  is 
combined  with  five  volumes  of  hydrogen  and  four  volumes  trf'  car- 
bon. Supposing  then  tartiiric  acid  a  compound  of  6  H  -f-  4  C  + 
5  0,'  calculation  givt3  its  composition 'as  follows: —       '      .,     ■     , 

i..:-^..j....GooqIc 
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Hydrogen 3*951 

Carbon 36'167 

Oxygen ; .  5i>'882 

100-000 
The  true  capacity  of  saturation  of  this  acid  is  then  \\•f^^6, 
instead  of  ll'94giveoby  experimeDt.  It  follows  from  this,  that 
in  the  neutral  tartrates  the  carbon  lA  the  acid  is  combined  wilh  I^ 
'  volume  of  oxygen,  including  the  oxygen  of  the  base.  I  have  not 
been  able  to  obtain  a  subtartrate  of  lead. 

Let  us  now  examine  the  result  of  the  analysis  of  this  acid  made 
by  Thenard  and  Gay-Lussac.  They  found  it  composed  of  hydrogen 
6*629,  carbon  24*05,  oxygen  69*321 ;  but  they  employed  unrate 
of  lime,  in  wliich  tbey  supposed  77'^77  of  tartaric  acid.  That  is 
to  say,  that  they  paid  no  attention  to  the  water  of  combioaiion  td 
the  citrate  of  time.  To  find  the  quantity  of  this  water  1  made  the 
following  experiments. 

I  dissolved  neutral  tartrate  of  potash  in  water,  and  precipitated  it 
by  muriate  of  lime;  th^  neutrality  was  not  altered.  Hence  it  fol- 
lows, that  100  tartaric  acid  saturate  a  quantity  of  lime  containing 
1 1  -976  of  oxygen ;  that  is  to  say,  equal  to  that  in  the  potash  sepa- 
/ated  from  the  tartaric  acid.  I  burnt  100  parts  of  this  tartrate  of 
lime  in  a  platinum  crucible,  till  the  lime  was  reduced  to  a  caustic 
state.  To  be  quite  sure  of  getting  rid  of  all  the  carbonic  acid,  I 
allowed  the  lime  to  unite  with  a  little  water,  and  exposed  it  again 
to  «  ttrong  heat;  its  weight  was  not  altered.  It  weighed  2 b-64 
parts,  and  dissolved  in  diluted  muriatic  acid  without  the  smallest 
disengagement  of  gas.  21*64  parts  of  lime  require  for  saturation 
50-56  of  tartaric  add ;  hence  It  follows,  that  tartrate  of  lime  is 
composed  of 

Tartaric  acid 50*^5 

Ume 21-64 

Water  of  combinatbD 27*81 

100*00 
But  21-64  of  lime  contain  6*094  of  oxygen,  and  27  81  of 
water,  24-54.  Now  6-094  X  4  =  24*376 ;  that  is  to  say,  that 
the  salt  contains  a  quantity  of  water  of  combination,  the  oxygen  in 
which  is  four  times  that  in  the  Hme.  It  follows  from  this,  that 
what  Thenard  and  Gay-Lussac  considered  as  lOU  tartaric  acid,  was 
in  fart  a  mixture  of  65-46  of  acid  with  34*54  of  water.  If  we 
subtract  this  proportion  of  water  from  their  result,  we  obtain  tar- 
taric acid  competed  of 

Hydrogen 3*912 

Carbon 36-883 

Oxygen 59*200 

100*000 
wbich  agrees  perfectly  wiili  the  result  of  my  experimeifti^-,^-,,,  u 
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3.  Oxalic  acid. — My  former  analyticsl  experiments  on  tbe  oxat 
late  of  lead,  indicate  :26'2  of  oxalic  acid  in  100  of  oxalate  of  lead. 
The  analysis  was  made  by  combustion,  but  without  attending  to 
the  lead  which  was  reduced  and  concealed  in  the  oxide  of  lead  ob- 
tained. Later  experiments  on  four  parts  of  oxalate  of  lead  gave 
me  a  loss  amounting  to  0'9835;  the  oxtde  being  dissolved  in 
vinegar,  0*0^5  of  metallic  lead  remained.  This  indicates  0*009  of 
oxygen,  wfaich  must  be  subtracted  from  tbe  loss  in  order  to  obtaia 
the  true  quantity  of  acid;  of  course  it  amounted  to  0*9816,  oc 
24*54  per  cent,  of  the  weight  of  the  oxalate.  This  result  waa 
constant  la  various  experiments.  The  oxalate  of  lead  then  is  com- 
poaedof 

Oxalic  acid 24-54   100 

Oxide  of  lead 75*46   307*5 

100*00 

But  307*5  of  oxalate  of  lead  contain  22*0G2  of  oxygen.  And 
since  according  to  my  old  experiments  on  oxalic  add,  it  contains 
three  times  as  much  oxygen  as  the  base,  it  follows  that  it  ought  to 
C6ntaiu  66186  per  cent. 

I  mentioned  before  that  the  analyses  which  I  made  by  means  of 
the  brown  oxide  of  lead  gave  me  too  little  oxygen  and  too  much 
hydrogen  and  carbon.  The  result  of  one  of  these  experiments  oa 
oxalic  Bcid  was  0*6a  per  cent  of  hydrogeit,  34-34  of  carbon,  and 
64*99  of  oxygen. 

In  my  repetitions  by  my  new  method,  I  burnt  four  parts  of 
oxalate  of  trad  with  two  parts  of  by peroxy muriate  of  potash.  The 
quautity  of  water  produced  weighed  onlyOOlS;  henee  I  suspected 
tnat  this  oxalate,  which  had  been  strongly  heated,  might  have  beert 
partly  decomposed.  1  therefore  repeated  the  experiment  with  an 
(^Iste  that  had  been  dried  in  a  temperature  below  212°.  I  ob- 
tamed  exactly  tlie  same  result.  I  next  suspected  that  I  had  takea 
too  little  by  peroxy  muriate  of  potash,  in  consequence  of  which 
■otne  empyreumatic  oil  might  have  been  formed,  though  no  trace 
of  it  appeared  in  the  water.  I  therefore  burnt  two  parts  of  oxalate 
of  lead  with  two  parts  of  of  hype roxy muriate.  I  obtained  0-004 
of  water  in  the  receiver,  andO'OOl  in  the  tube  with  the  muriate  of 
lime.  So  that  the  result  was  almost  exactly  the  same,  giving  002 
instead  of  0*019  of  water  from  four  of  oxalate.  These  four  parts 
containO  9816  of  oxalic  acid;  hence  it  follows,  that  this  acid  con- 
tains only  0'23,  or  0*24  per  cent,  of  hydrogen. 

The  carbonic  acid  produced  weighed  from  1138  to  1*140,  which 
makes  32*16  per  cent,  of  carbon.  A  little  of  the  carbonic  acid 
remained,  combined  with  the  soda  as  in  other  experiments ;  but 
this  quantity  could  not  be  determined,  because  a  portion  of  the 
oxide  of  lead  was  converted  into  minium,  and  gave  a  red  colour  to 
die  burnt  mass.    The  colour  was  the  same  when  I  endeavoured  to 
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l[ee|>  the  whole  tube  red  hot  during  the  combiution  of  the  oxalate. 
Another  portion  of  the  oxide  was  changed  into  subrauriate,  as  I 
satiified  myself  by  digesdng  the  oxide  in  nitric  acid,  after  it  had 
been  well  na^hed,  Oj-ymuriatlc  acid  was  disengaged,  while  at  the 
same  time  neutral  nitrate  and  muriate  of  lead  were  formed. 

'flioogh  in  consequence  of  this  circumstance,  it  is  impossible  to 
determine  the  quantity  of  carbon  with  perfect  precision,  we  know 
at  least  that  it  must  contain  more  than  S^'CJ,  which  would  have 
been  the  result  if  all  the  oxide  had  been  converted  into  minium, 
and  less  than  35  per  cen,!.,  which  would  have  been  the  result  if  no 
part  of  the  oxide  had  been  converted  into  minium.  By  attending 
to  these  two  extremes,  we  find  without  difficulty,  that  the  oxygen 
and  carbcyi  exist  in-  such  proportions  in  oxalic  acid,  that  there  is 
one  volume  of  carbon  for  every  1^  volume  of  coyg^,  or  two 
volumes  of  carbon  for  every  three  volumes  of  oxygen. 

To  determine  the  compoeition  of  oxalic  acid,  we  must  then 
ascertain  the  relation  between  the  volumes  of  its  oxygen  and 
hydrogen.  This  is  difficult,  because  the  quantity  of  hydrogen  is  lo 
smali,  that  analysis  is  not  able  to  decide  concerning  it.  I  think, 
however,  that  we  can  find  it  from  other  circumstances.  Hiere  can 
be  no  doubt  that  the  composition  of  oxalic  acid  is  such,  that  in  the 
optalates  the  hydrogen  of  the  acid  is  combined  with  a  certain  num- 
ber of  entire  volumes  of  the  radicle  of  the  base ;  but  saline  bases 
may  contain  one,  two,  or  three  volumes  of  oxygen,  without  thi* 
prodadng  any  ctunge  in  the  ratio  of  the  oxygen  of  the  acid  with 
that  in  the  base.  When  we  reflect  on  this,  we  perceive  that  with 
the  known  ratio  between  the  carbon  and  oxygen  in  oxalic  acid, 
there  are  only  three  modes  of  combination  in  which  the  above 
stated  circumstance,  (that  a  volume  of  hydrogen  in  the  acid  is 
combined  with  a  certain  number  of  entire  volumes  of  the  radicle 
of  the  base,)  can  take  place ;  namelv,  H  +  2C  +  3  0,  orH  + 
12  C  +  18  O,  w  H  +  24  C  +  S6  b.  For  the  degrees  above  this 
are  not  probable.  Tlie  difference  between  these  three'  de^es  ti 
•o  great,  that  the  quantity  of  hydrogen  found  by  experiment  must 
be  sufficiently  exact  to  determine  which  of  them  belongs  to  oxalic 
acid.  But  analysis  has  given  much  more  hydrogen  thun  is  consist- 
ent with  the  third  of  these,  but  less  than  would  be  requisite  for  the 
first  mode  of  combination.  But  all  the  circumstances  of  the  ana- 
lysis agree  perfectly  with  the  idea,  that  oxalic  acid  is  composed  of 
one  volume  hydrogen,  12  volumes  carbon,  and  18  volumes  oxygen,** 
This  constitutes  per  cent. : 

•  In  ny  ucBHiir  Ob  (be  cause  (if  Ctwniral  PropoTlioni,  Annahtf  PhVetophy, 
DtcMibcr,  ISia,  1  haie  italrd  by  ■  miitake  in  tkt  rakuUlloa  Vm  cUi  »cid  can. 
Uiu  £T  Tolumo  of  cuboa.  It  It  abTiuiM  thU  tbii  rrrur  ji  of  na  cnDtrqaeK* 
rdstiie  (D  tbe  lubjecl  trnird  of  in  Ih&l  mFmoir.  I  Bcknovticdg?  honrTCr  ih>t 
U  pmcDl  I  do  Dot  Ibj  maih  itreai  du  thatargumpnt  agajnit  llie  corputcular  due- 
Irinr.  For  it  ii  cImt  UuU  the  csm^nBd  alsini  nl  organic  nalw*  aught  U  bm*  ■ 
mechankal  itracliircaKlifereBtfl'om  tfailor  inacranic  bioiui  at  tkiii'  mnoMillaa 
itdUrerenU  * 
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Hjfdrogen « 0*244 

Carbop Z^-222 

O^yGeiQ C6-5S4 

100-000 

It  foUows  from  tfaes^  nfcctjons,  tkat  in  bo  (oakte  whose  base 
coBtaiiu  onW  a  sm^tt  voiuuu  of  oiygen,  the  hydrogcD  of  the  fu:id 
is  coiDbioea  with  six  vokimes  of  the  radicle  of  the  base.  When 
6d  the  other  side  the  base  coaums  two  valDtoes  of.  oxygen,  th» 
hydrogen  of  the  acid  ti  combined  with  three  volumes  of  tbe  radicle 
-  of  the  base.  When  the  base  contains  three  volumes  of  oxygeo, 
then  tbe  hydrogett  is  comhioed  with  two  rpltimes  of  radicle.  Th& 
may  be  seen  in  the  following  formulas,  representing  tbe  oxalate  of 
copper,  the  oxalate  of  lead,  «nd  t^e  peroxahue  of  uqq. 

6  Co  O  +  H  C«  0'» 
S  PI  O*  +  H  C*  0» 
2  Fe  03  +  H  C"  O" 

Let  us  now  exaniiDe  the  result  of  tbe  apalysis  of  this  ncid  by 
Qay-Lussac  and  Tfaenard.  Tbcy  employed  in  it  oxalate  of  lime 
dried  in  the  temperature  of  boiling  water.  This  oxalate  in  that 
state  contains  water  of  combinatiot),  the  quaatity  of  which  deter- 
mined both  by  the  experiments  of  Mr.  Vogel  of  Bayreuth,  and  by 
calculation,  is  sudi,  that  It  contains  a  quantity  of  oxygen  equal 
to  that  in  the  lime;  that  is,  very  nearly  12  per  cent.  Therefore 
the  oxalic  |cid  used  in  their  experiments  consisted  gf  60  pure  acid 
+  20  water.  If  we  take  away  these  20  of  water,  that  is  to  say,  2-^5 
hydrogen,  and  177^  oxygen,  from  tbe  result  af  tbe  analysis  of 
Qf}-l4)fii^  4od  Thenafd,  v^  bi^ve 

Rnaltof  GBj-LoMae  aadlkciiaid.  Da.  cofncMk 

Hydrogen »7« 0-493 

'Carbon 2«-56«   33*317 

Oxygen ^O-BSi* 66'290 

100-000  lou^oo 

lliis  fesuU  anees  so  ^eU  with  my  e^perjment^  that  U  serv«s  to 
eonfirm  what  1  hare  advanced  above.* 
4.  Succinic  aad. — I  purified  succinic  acid  &om  the  empyreu- 

•  Dr.  TbMUon  in  the  PblloMphicml  Tmmciloai  (or  ISOT,  hai  glna  ao  aUBlyiif 
of  Dialic  acidWdc  b;  di;  dtatiUatiaa  miiI  IbeMaljiliof  tbe  products  He  fouid 
basmpoMd  dI  , 

SfJ""" « 

CariKM « 

0«jw -J* 

100 
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matic  matter  with  which  it  is  usually  irnpregnated,  in  the  followiog 
manner.  I  sublimed  it  in  a  moderate  heat,  the  product  of  the  sub- 
limation is  succinic  acid,  contaminated  with  colourless  oil  of  amber^ 
which  becomes  coloured  by  exposure  to  the  air.  '  I  combioed  it  with 
carbonate  of  ammonia,  adding  a  slight  excess  of  the  alkali.  I 
then  digested  it  with  charcoal,  prepared  by  expoung  coagulated 
bloqd  to  a  strong  heat  in  a  covered  crucible.  This  charcoal  ab- 
aorbed  the  empyreumatic  matters,  and  allowed  the  succinate  of  am- 
monia' to  crystallize  of  a  white  colouK'  From  this  succinate  of 
ammonia,  I  prepared  by  the  addition  of  nitrate  of  lead,  with  the 
precautions  already  stated,  pure  succinate  of  lead.  100  parts  of 
this  succinate  analysed  by  combustion  gave  69*1  of  oxide  of  lead. 
Hence  the  salt  is  competed  of 

Succinicacid SO-9   100-00 

Oxida  of  Lead 69-1    223*62 

lOO-O 
But  223*63  of  oxide  of  lead  contain  16  of  oxygen. 
Subsuccinate  of  lead  obtained  by  digesting  the  neutral  succinate 
in  ammonia,  dried  in  a  vacuum  at  the  temperature  of  boiliug 
water,  and  analyzed  by  combustion,  yielded  86-93  per  cent  of 
oxide  of  lead.  A  great  excess  of  ammonia  poured  upoa  this  sub- 
succinate did  not  alter  it ;  for  it  gave  afterwards  the  same  analytical 
result.    The  subsuccinate  of  lead  then  is  composed  of 

Succinicacid 13-07   100 

Oxide  of  lead S6-93   666 

100*00 

But  223*64  X  3  =  670-S,  which  difien  but  little  from  666. 
Hence  it  is  evident,  that  the  succinic  acid  in  thi*  salt  is  combined 
with  three  times  as  much  base  as  in  the  neutral  succinate.  Uf 
course  succinic  acid  must  contain  three  volumes  of  oxygen.     . 

1*294  of  succinate  of  lead,  equivalent  to  0*4  of  succinic  acid, 
produced  by  combustion  0-1536  of  water,  equivalent  to  4-512  per 
cent,  of  hjdiogen,  and  0'656of  carbonic  acid  in  form  of  gas,  to 
which  adding  the  0-044  remaining  in  the  soda,  the  whole  amounts 
to  0-7,  equivalent  to  47'6  per  cent,  of  carbon.  The  acid  therefne 
b  composed  of 

Hydrogen 4*512 

Carbon 47*600 

Oxygen 47-888 

100-000 

But  16  X  3  =  48.  Hence  it  follows,  that  the  acid  contains 
three  volumes  of  oxygen.  We  find  that  the  carbon  and  hydrogen 
amount  each  to  four  volumes ;  so  that  succinic  acid  is  composed  of 
.  4,H  -t-  4  C  +  3  O,  which  makes  in  a  hundred  pails     Li(H)qIc 
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Hydn^n 4-218 

Carbon 47'859 

Oxygen 47-9^3 

KM) 
The  true  capacity  of  saturation  of  the  acid  then  is  15,9743, 
■QSteadof  16  given  by  experiment. 

(7V>  ht  tnHBatd.) 
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A  Memoir  on  Iodine.  ■  By  M.  Gay-Lussac* 
<R«ad  to  the  French  Institute  on  the  1st  of  August,  I8I4.) 

I  HAVB  already,  in  the  sittings  of  the  6th  and  20th  of  De- 
cember, 1813,  read  to  the  Class  the  result  of  my  researchesf  on 
the  substance  discovered  by  M.  Courtois,  to  which  1  proposed  to 
^ve  tiie  name  of  iode,  on  account  of  the  beautiful  violet  colour 
.of  its  vapour.  To  these  researches,  the  object  of  wliich  was  to 
determine  the  nature  of  .iodine,  and  the  situation  in  which  it  ought 
to  be  placed  with  respect  to  other  bodice,  I  have  added  new  experi- 
ments, which  1  have  now  the  honour  to  communicate  to  the 
.Class.  If  there  be  no  occasion  to  apolc^ize  for  the  length  of  time 
which  has  elapsed  since  I  read  my  fii^t  experiments,  1  must  at  least 
beg  your  indulgence  for  the  details  into  which  I  am  about  to  enter. 
I  regret  that  my  labours  hate  lost  part  of  their  interest,  by  spear- 
ing after  those  of  M.  Vauquelin,  with  which  I  was  unaccquainted 
when  I  drew  up  my  memoir.  But  it  will  be  at  least  a  satisfaction  to  . 
me,  if,  in  the  subjects  which  we  have  treated  in  common,  i  have 
in  geneial  drawn  the  same  conclusions  an  he  has  done. 
Properties  of  Iodine. 

Iodine  when  in  a  solid  state  is  greyish  black ;  but  its  vapour  has  a 
fine  violet  colour.  Its  o3our  is  exactly  that  of  chlorine,  weakened. 
It  is  often  in  scales  similar  to  those  of  micaceous  iron  ore,  some- 
times in  rhomboidal  plates,  very  large  and  very  brilliant.  I  have 
obtained  it  in  elongated  octohedrons  about  a  centimetre  in  length. 
Its  fracture  is  lamellated,  and  it  has  a  fiitty  lustre.  It  ts  very  soft 
and  friable,  and  may  be  rubbed  to  a  fine  powder.  Its  taste  is  very 
^crid,  though  it  be  but  very  little  soluble  in  water.  It  gives  a  deep 
brown  stain  to  the  skin,  but  this  colour  is  soon  removed.  Ldke 
chlorine  it  destroys  vegetable  colours;  but  with  much  Ifss  energy. 
Water  dissolves  about  one  seven  thousandth  part  of  its  weight  of 
jodinCj  and  acquires  ao  orange  yellow  colour.    The  epecific  gravity 

•  T  raaslaed  fron  (he  AnnaU  de  Chlnie,  vol.  xcl,  p.  5.  July  Ifil4. 
f  Ptinlcdin  Uie  JmuU  of  PhilBiofhg,  iii.  106.  . 

Dcinz.aoyCiOOglC 


to 


lOJ  O/i  Iodine.  [Pbb.- 

of  iodine  at  62^"  "  4'948.  It  melts  at  225**,  Mid  b  volatilized 
under  the  cotninon  pressure  of  the  atmosphere,  at  the  tfAnperature  - 
of  a-i?"  or  356°.  I  ascertained  (his  last  temperature  by  putting 
iodine  in  escess  in  concentrated  sulphuric  acid,  which  has  little 
action  on  it,  and  observing  at  what  degree  of  heat  its  vapours  passed 
mp  through  the  acid,  I  fixed  the  boiling  point  &t  347",  and  396°, 
tiecause  tliese  two  numbers  are  the  result  of  two  experiments  made 
•  in  circumstances  a  liille  diBerent  from  each  other*  As  iodine, 
when  mixed  with  water,  may  be  distilled  over  with  that  liquid,  it 
was  at  first  concluded  that  its  boiling  point  was  nearly  the  same  with 
tliat  of  water ;  but  this  is  a  mistake.  At  the  temperature  of  212°, 
the  vapour  of  iodine  mixes  with  the  vapour  of  water  in  considerahle 
quantity,  and  is  carried  with  it  to  the  receiver  where  it  condenses. 
Iodine  may  even  be  distilled  at  a  much  lower  temperature.  Tlie 
same  thing  happens  to  theesscntial  oils;  though  they  boil  only  at 
about  309",  yet  they  may  be  distilled  over  at  HlJ^  when  mixed 
with  water.  Iodine  teems  to  be  a  noD7Conductor  of  electricity. 
When  a  small  fragment  of  it  is  put  into  the  galvanic  circiiit,  the 
dticompoattion  of  water  immed!at<:Iy  stops. 

Iodine  is  not  combustible.  It  cannot  eveh'be  cOihbined  directly 
'ivith  oxygen.  I  consider  it  as  a  simple  substance,  and  place  it,  in 
consequence  of  the  experimenti  which  I  have  tnade,  between  sul- 

iihur  and  chlorine;  because  its  aflSnitift  Hre.Mronger  than  thte 
brmer  and  weaker  than  the  latter  of  these  bodies,  lake  them  It 
fbnns  two  acTds,  one  by  combining  with  hydrogen,  and  ahotber  by- 
combinlng  with  oxygen ;  and  most  of  its  combinations  have  con- 
siderable analogy  with  those  formed  by  these  two  bodies.  The 
compounds  of  chlorine,  iodine,  and  sulphiir  with  hydrogen,  pos- 
sessing the  properties  of  acids  formed  by  o^gen,  ouglit  to  be  coni- 
prehended  in  the  same  class,  andunder  the  Ame  add  name. '  -Iti 
order  to  distinguish  them  I  propose  "to  prefix  to  the  specific  name 
of  the  acid,  which  we  consider  the  generic  term,  kgdro;  so  that 
the  acid  combinations  of  chlorine,  iodine,  and  siilplnir  with  hydro- 
gen, shall  have  the  names  of  hjArockloric  acid,  hydriodic  acidy  and 
hydrosulphuric  add.  The  acid  compounds  of  oxygen  with  the 
same  bodies,  may  receive,  according  to  the  principles  of  the 
nomenclature  adopted,  the  names  of  chloric,  iodic,  sulphuric  ac^s. 
The  terms  ckUntrels  and  iodttrets  may  denote  the  compounds  of 
chlorine  and  iodine  with  combustibles  or  osides,  Thus  the  oxy- 
tmtriate  of  lime  will  be  palled  chlormet  of  time. 

On  the  Combination  of  Iodine  with  timpU  Substances,  and  in  par~ 
f  ttcttlar  of  Hydriodic  Acid. 
Iodine  combines  with  most  combustibles;  but  I  have  only  exa- ' 
mined  a  few  of  these  combinations. 

•  n«e  cipcrimnti  are  loncwbal  hiiMr^oui.  Thnosh  I  had  pui  piMW  of 
glHi  iMo  Ihe  nlpljBne  icld,  Ibe  lodin*  io  the  mond  ti&crimcnt  »ai  cnDHrlrd 
rX\  at  Met  iDM  Tapow  aod  Aivre  nl  the  hoi  Mtd  which  burnt  my  r«ht  hand  ud 
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Pbosphorua  unites  to  iodine  in  diSerent ,  proportions,  with  th« 
disengaifement  of  beat,  but  of  no  ligbt.  One  part  of  ^osphwus 
and  eight  parts  of  io<line  formed  a  compaund  of  a  red  orange  browb 
coU)ur,  fusible  at  about  212°,  and  voL^ile  at  a  higher  temperature. 
When  broHght  in  contact  with  water,  pbosphurcted  hydrogen  ga* 
is  disengaged,  flocks  of  phosphorus  are  precipitated,  and  the  water 
which  is  colourless  contaias  ta  nlutioa  pbaspborouB  and  hydriodic 
acids.  ^ 

One  part  of  phosphorus  and  IS  of  iodine,  produce  a  matter  of 
«  greyish  black  colour,  crystallized,  fusiUe  at  84°.  The  hydriodic 
acid  produced  ^y  bringing  it  in  contact  with  water,  is  colourless^ 
aod  no  phoaphureted  hydrofen  gas  i*  diseogaged. 

,  One  part  of  phuephorus  and  24  of  iodine  produced  a  black  siib- 
■tance,  partially  fusible  at  115''.  Water  dissolves  it,  producing  t 
Arong  heat,  and  the  solutian  had  a  very  deep  brown  colour,  which 
was  not  removed  by  keeping  it  for  some  time  in  a  gentle  heat.  The 
pr^KtrtioQ  of  or>e  phosphorus  and  16  iodine,  results  froai  the  ratio 
Between  phosphorus  and  iodine,  («  the  supposition  that  the  phos- 
phorus is  converted  into  pho^>hoious  acid.  Obc  phoapborus  nai 
24  iodine  should  have  given  tne  colourless  hydriodic  acid,  on  the 
supposition  that  the  phoH>horui  was  converted  into  pboepboric  acid.* 
I  bad  indeed  sscertainea  that  pbo^boroua  acid  convened  iodine 
into  hydriodic  acid;  but  the  efleet  stops  eg  becognes  very  slow, 
.before  all  the  plHsphorous  acid  is  destroyed.  This  is  the  reaaoa, 
that  with  the  proportion  one  phofipborus  and  24  todine,  we  obtain  ft 
deep  coloured  wid.  It  ht^ds  a  considen^«  quantity  of  iodine  in 
solution.  We  see  likewise,  that  if  there  form  only  phosphoroua 
acid,  when  the  phosphorus  is  in  excess,  there  is  formed  on  the  con- 
trary phosphoric  acid,  whenever  the  iodine  s  more  than  16  time« 
.greater  than  the  phosphorus. 

With  I  phosphorus  and  4  iodine  we  obtain  two  coinpouads 
very  different  from  each  other.  One  of  them  has  the  seme  colour 
as  tlul  formed  of  one  pho^hofus  +  8  Wine,  and  seemi  to  be- 
the  same  witli  it.  It  melts  at  2174-°*  and  when  dissolved  in  watei 
gives  a  colourless  hydriodic  ^id,  pbo^^ureied  hydrogen,  and 
plio^horus,  which  precqntatei  in  orange  yellow  flocks.  The  other 
compound  is  reddish  brown,  does  not  melt  at  21 '2^,  nw  at  a  caii» ' 
siderably  hi^er  temperature.  Water  has  no  sensible  action  on  it. 
Pota^  dissolves  it  with  the  diseagagement  of  phosphureted  hydro- 
-gen  gas,  and  when  chlorine  is  poured  iolo  the  sotutioa  it  showa 
ooW  traces  of  iodine.  When  heated  in  the  open  air,  it  takes  fire, 
and  burns  like  phosphorus,  emitting  white  vapours  without  an* 
iodine.  I  condensed  these  vapours  in  a  rooi^toBed  glass  jar,  and  I 
could  not  perceive  any  iodine  among  them.  This  red  substance  i> 
always  cAtained  when  the  phosphorus  is  in  the  proportion  of  one  to 
four  of  iodine.     I  am  induced  to  consider  it  as  identical  with  that 

•  I  kave  Hppotrd  in  detcrmiHiai;  thnt  propaillsiu,  that  100  of  pbnithonM 
CombiM  Willi  100  oij^ea  M  form  plmtplioraM  BcM,  Bad  with  190  to  iuria  pko*. 
pbariearid.  /-I 
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red  matter  wluch  phosphorus  so  crften  furoishes,  and  which  is  at 
present  considered  an  oxide.  But  1  have  oot  compared  the  two 
bodies,  as  1  had  no  oxide  of  phosphorus  in  ray  possession.  Very 
little  oxygen  seems  to  be  necessary  to  convert  phosphorus  into  this 
red  matter;  and  as  the  phosphorus  which  1  employed,  though  well 
wiped,  was  not  quite  free  from  humidity,  the  formation  of  tfais 
substance  during  my  experiment  does  not  present  any  difficulty. 
It  is  a  subject  of  inveatigatioii  which  deserves  to  fix  the  attention  of 
chemists. 

In  whatever  proportions  the  ioduret  of  phosphorus  has  beeo 
made,  it  exhales,  as  soon  as  it  is  moistened,  acid  vapours,  owing 
to  the  hydriodic  acid  formed  by  the  decomposition  of  the  water. 
To  obtain  this  gas  without  any  mixture  trf  phosphureted  hydrogen, 
it  b  necessary  to  employ  an  ioduret  in  which  the  phosphorus  at  most 
does  not  exceed  a  ninth  part.  The  method  which  I  employ  is  to 
put  the  ioduret  into  a  small  crucible^  and  to  moisten  it  with  a  little 
waier^  or  what  is  better,  with  water  already  impregnated  with 
hydrionic  acid.  We  may  employ  likewise  a  small  bent  tube.  We 
begin  by  putting  the  iodine  into  this  tube  j  then  reversing  it  over 
mercury,  we  drive  <Mt  the  air  which  it  contain^,  by  introducing  a 
glass  rod  whicli  almoit  fills  it.  Tlie  phosphorus  is  then  brought  in 
contact  with  the  k)dine,  by  introducing  it  through  the  mercury. 
-As  soon  as  the  conlatt  takes  place,  the  two  substances  combine^ 
and  we  collect  the  gas  which  is  disengaged,  by  putting  the  extre- 
mity of  the  tube  under  a  glass  jar  standing  in  the  mercury.* 

As  soon  as  the  hydnodic  gas  comes  in  contact  with  mercury,  it 
is  decomposed.  The  surface  of  the  metal  is  covered  with  a  green- 
ish yellow  substance,  which  b  an  ioduret  of  mercury ;  and  if  the 
contact  b  prolonged  for  a  sufficient  time,  or  if  we  agitate,  the 
hydriodic  gas  is  completely  decomposed.  The  iodine  combines 
completely  with  the  metal,  and  there  remains  a  volume  of  hydrogeii 
gas,  which  is  exactly  one  half  of  that  of  the  hydriodic  gas.  I  have 
made  this  gas  pass  upon  zinc  and  potassium,  and  the  result  has 
always  been  hydrogen  gas  and  an  ioduret.  From  this  analysis,  and 
-  the  phenomena  which  iodine  exhibits  with  hydrosulphuric  acid, 
{sulplaireled  hydrogen)^   and  thost  of  the  ioduret  of  phosphorus 

■  Wbon  dltttllinc  •  miitnrp  of  bjdriqdic  acid  Bud  an  fodnTct  of  pbosphorni, 
(made  wtfbant  anj'  detennincd  propoTtloqi,}  in  order  to  ablaia  the  bydrlodic  add, 
ta«ardi  tbe  end  of  the  npFrotion  cable  cryitali  were  formed  in  the  neck  of  the 
retort  i  they  were  while,  and  at  tnuiparent  a*  wax.  On  hot  coala  the;  bamt 
like  phoiphor|u.  When  put  Into  water,  they  were  initajilly  dccampa^d,  nllb  a 
copioni  ditehar^  of  inbpliasphnrctcd  hydrogen  pu,  and  allawinf(  flocki  af  pboi. 
tihorns  to  prpclpitnte.*  The  waler  contained  hydriodic  add.  Concentrnled  lul- 
phuric  acid, 'into  which  lime  cryttali  w^re  plnnp^j,  becanie  brown,  at  happen* 
when  it  di-compniri  hydriodic  acid.  Hut  it  loon  becamr  redditb  yi'Mon  and 
'  milky,  prnbably  miing  lo  the  phoiphorni  which  precipitated.  I  had  loo  few  at 
these  crystals  to  sobjecl  Ibem  to  more  Dumerani  triali  and  delermine  eiuclly  Iheit 
IHlDre,  I  wailed  lucuaiider  themaicomposed  of  hydriodic  add  and  phosphoras, 
and  atlemplfll  to  obtain  then  by  paagins  a  cnrrent  of  hydriodic  acid  ga*  Aver 
phoiphoru).  1  nbtnined  the  new  compoood,  bnl  iu  qaanlity  did  not  cnrre*pimd 
HitbUuluf  tbe  phosphonu  and  hydriodic  acid.     Furth#Treeea(chetar«BCceMary. 
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with  water,  there  can  remaio  no  doubt  itbout  the  naturie-ttf 
bydriodtc  gas. 

This  gas  is  colourless.  Its  odour  is  similar  to  that  of  hydrochloric 
gai,  {murialic  acid.)  Its  taste  is  very  acid.  It  contains  lialf  its 
bulk  of  tiydrogea,  aod  saturates  its  own  bullc  of  ammoniacal  gas. 
Chlorine  instantly  deprives  it  of  its  hydrogen.  A  beautiful  violet 
vapour  is  produced,  and  hydrochloric  gas  is  formed.  I  toob  its 
apeciRc  gravity  by  weighing  it  in  a  glass  vessel  the  capacity  ci 
which  i  knew,  weighing  it  in  succession  full  of  air  and  of  gas.* 
I  found  by  this  method  io  a  first  experiment,  that  it  is  4*602  timet 
heavier  than  common  air ;  and  in  a  second  experiment,  more  exact 
than  the  first,  that  its  specific  gravity  is  4*443.  This  specific  gra- 
vity ought  to  be  a  little  too  great,  because  notwithstanding  the  pre- 
caution which  I  took  to  pass  the  gas  through  a  glass  tube  cooled 
down  to  —  4°,  slight  traces  of  moisture  were  seen  in  the  weighing 
bottle.  These  were  more  conspicuous  in  the  first  experiment  than 
in  the  second.  When  we  compare  hydriodic  gas  with  hydrochloric, 
we  obtain  a  density  differing  but  little  from  my  last  experiment,  and 
which  ought  to  be  the  true  one. 

I  must  put  the  reader  in  mind  in  the  first  place,  that  from  the 
experiments  of  M.  Thenard  and  myself,  one  volupie  of  chlorine  by 
combining  with  one  volume  of  hydrogen  produces  exactly  two 
volumes  of  hydrochloric  gas ;  hence  it  follows,  that  the  density  of 
this  last  gas  is  the  mean  of  that  of  chlorine  and  hydrogen.  But 
since  a  volume  of  chlorine  takes  one  volume  of  hydro[;en,  its  ratn 
to  oxygen  in  bulk  will  be  that  of  two  to  one,  and  its  ratio  in.  weight 
may  be  immediately  deduced  from  this.  We  do  not  know  the  den- 
■itv  of  the  vapour  of  iodine ;  but  from  experiments  to  be  stated 
below,  I  have  found  that  the  ratio  of  oxygen  to  iodine  is  I  to 
15-621.  Now  the  density  of  a  demivolume  of  oxygen  being 
0-5S179,  0-65179  X  13-621  =  e-(il95  will  represent  the  density 
of  iodine  under  the  volume  taken  for  unity.  If  to  this  density  we 
add  that  of  hydrogen,  0-07321,  and  take  half  the  sum,  we  have 
4*4288  fbr  the  density  of  hydriodic  gas;  and  it  is  composed  hy 
weight  of  100  iodine  and  0-849  hydrogen.  The  density  of  the 
vapour  of  iodine  b  the  greatest  of  all  those  with  which  we  are  ac- 
quainted. It  is  117'71  greater  than  that  of  hydrogen;  and  as  it  is 
according  to  the  volume  of  their  vapours  that  bodies  combine,  this 
explains  why  iodine  does  not  take  the .  hundredth  of  its  weight  of 
hydrogen  to  be  converted  into  an  acid.  With  a  denser  vapour,  as 
would  be  the  case  wii;h  that  of  mercury,  the  proportion  of  hydrt^a 
requisite  would  be  still  smaller,  as  in  the  combination  of  mercury 

•  \^t  p  he  Ibe  weight  of  the  vowl  fall  of  air  i  P  Id  weifbt  foil  sf  water :  br 
a  finl  approximation  P  —  ^  will  eiprets  the  volume  of  water  wiich  it  coalaim. 
If  !  rrpreeent  the  ratio  between  the  denaily  of  air  and  that  of  water  under  a  giien 

Iiressore  and  leDiperatiirr,  P  —  p  +  (P  -  p)  S  will  be  a  lecoDd  expreuion  of 
be  capacity  of  the  veivl  more  exact  than  (he  firat,  and  which  in  ordinar;  caK*  w 
faScient.    Greater  accuracy  may  be  attained  by  ihefanaala: — 
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with  hydrogen  and  unmonia.  We  must  not  tben  reject  the  in- 
i^uence  of  a  ven  stn&ll  quantity  of  matter  ia  a  compound,  unless  it 
be  demoustnted  tfaat  the  density  of  ita  Vapour  bears  a  considerable 
ratio  to  that  of  the  other  elenieiits  of  the  compound,  or,  which 
comes  to  the  same  thing,  unless  it  be  demonstrated  that  its  capacity 
of  saturation  is  small. 

Hydriodic  gas  is  partly  decomposed  at  a  red  heat.  The  decoiB- 
position  is  complete  if  it  be  mixed  with  oxygen.  Water  is  formed 
and  iodine  separated.  I  find  on  the  other  hand,  that  when  iodine 
and  vapour  of  wafer  are  passed  through  a  red-hot  porcelain  tube, 
no  decomposition  takes  place.  This  constitutes  the  great  ditlerence 
between  iodine  and  chlorine ;  for  this  last  suhgtance  takes  liydrogea 
from  oxygen.  But  the  circumstance  shows  a  nearer  relation 
between  iodine  and  sulphur,  as  oxygen  takes  hydrogen  from  both. 

Hydriodic  gas  is  very  soluble  in  water.  It  gives  it  e  great  deo- 
tity,  end  renders  it  snK^ing  when  it  is  dissolved  in  great  quantity. 
The  most  convenient  way  of  obtaining  liquid  hydriodic  acid  is  to. 
dissolve  ioduret  of  phosphorus  in  water.  It'  is  separated  frem 
phosphorous  acid  by  heat,  Hydriodic  acid  is  prepared  with  still 
greater  fiicility,  by  putting  iodine  in  water  and  making  a  current  of 
hydrosulphuric  gas  pasa  through  the  liquid.  This  gas  gives  out  its 
hydrogen  to  the  iodine,  and  allows  its  sulphur  to  preci|))late.  Tlie 
liquid  ia  heated  to  drive  off  the  excess  of  bydrosulphuric  acid.  It 
is  then  Altered,  or  the  liquid  is  decanted  <jf  the  precipitated  sul- 
phur. By  this  method  a  colourlees  hydriodic  acid  is  obtained. 
The  acid  prepared  by  these  means  is  not  very  concentrated,  unless 
care  has  been  taken,  in  distilling  that  prepared  by  phosphorus,  nut 
tp  mil  the  last  distilled  portions  with  the  first,  which  consist  of 
little  else  than  pure  water.    Tltis  acid,  like  sulphuric,  may  he 

'  concentrated  by  evaporation.     While  its  temperature  is  lower  than 

*   257",  the  liquid  that  distil*  over  may  be  thrown  away,  because  it 

contains  very  little  acid.     Above  this  point  the  acid  itself  begins  to 

,  distil  over,  and  the  temperature  remains  constant  at  26^°.  lite 
specific  gravity  of  the  acid  is  then  1'7>  ^nd  it  does  not  sensibly 
vary.  This  property  of  hydriodic  at^  Co  boil  only  at  2624-°,  ren- 
ders it  a  powerful  acid,  and  prevents  it  ttom  being  disei^ged  from 
its  combinations  by  the  volatile  aculs. 

Hydriodic  acid  always  becomes  more  or  less  coloured  when  dis- 
tilled. It  even  becomes  coloured  at  the  ordinary  temperature, 
provided  it  be  in  contact  of  the  air.  Oxygen  is  absorbed,  water 
formed,  and  the  iodine,  instead  of  precipitating,  dissolves  in  the 
•cid,  and  gives  it  a  brownish  red  colour,  the  deqiness  of  which  is 
proportional  to  the  qnaotity  of  iodine  held  in  solution.  1  have 
attempted,  hut  in  vain,  to  destroy  this  colour  by  boiling  the  acid  ; 
hence  I  conclude,  that  iodine  has  a  great  affinity  fcv  hydriodic 
acid  :  for  if  its  volatility  were  not  diminished  by  the  combination, 
it  ought  to  be  disengaged  with  the  vapour  of  the  water.     However 

.  I  do  not  think  that  we  ought  to  consider  this  coloured  acid  as  ■ 
peculiar  acid. 

DcinzeSDvClOOQlC 
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CotKMtrtndcd  sntphnric  acid^  fintric  iadi,  ami  cfaloriae,  Imme- 
diately deconipose  %driodic  acid.  They  seize  tipoa  its  hydrogen, 
and  the  iodine  precipitates,  or  exhales  in  put^l«  vapoun.  Chlorine 
u  one  of  the  most  delicate  re-agents  to  detect  small  quamities  of 
hydrio<&;  acid ;  but  it  must  be  added  cautiously :  for  when  an  ex- 
cess is  employed,  it  diasolVes  the  iodiDc  before  it  iiaa  time  to  ptv- 
cifntate,  or  at  least  ciriour  ^x  liquid.  Like  hydrosulf^rff.-  acid, 
hydriodic  acid  is  decompcned  by  solutions  of  peroxide  of  iron. 
When  heated  by  the  oxides  which  give  chlorine  with  iiydFochloric  ' 
acid,  ibdine  is  evolved,  together  with  a  hydriodite  or  an  ioduitt. 
If  for  example,  it  be  heated  wtlh  the  Uack  oxide  of  fflanganeae, 
we  obtain  iodine  and  hydriodate  of  mai^nese ;  but  with  the  red 
oxide  of  lead,  we  obtain  iodine  and  an  ioduret.  Hydriodic  acid 
forms  compounds  with  the  different  beaes,  which  hare  a  great  ia\ 
of  resemblance  to  the  hydroeutphates  and  the  hydrochlorates. 

Let  us  recapitulate  the  princiiwl  characters  of  hydriodic  acid. 
In  the  gaseous  state  it  is  s^edily  decompoaed  by  mercury,  which 
is  converted  into  an  ioduret  of  a  greenish  yellow  colour.  With 
•hlorine  it  immediately  produces  a  line  purple  vapour  of  great  in- 
leilsity.  In  the  liquid  state  it  is  speedily  decomposed,  and  coloured' 
when  exposed  to  the  air.  Conceninrted  sulphuric  acid,  nitric  scid, 
and  chlorine,  separate  iodine  from  it.  Snlpbureted  hydrogen  does 
not  ^ter  it  in  the  least.  When  poored  Into  a  solution  of  lead  h 
forms  a  fine  orange  precipitate.  In  the  solution  of  peroxide  of 
mercury  it  fonm  a  red  precipitate,  and  with  silver  a  white  pred>- 
pitate  insoluble  in  almnonia.  I  thoOght  proper  to  give  the  pro- 
perties of  hydriodic  acid  in  this  pkioe,  became  this  will  render  ' 
more  intelligible  the  accomt  which  I  am  going  to  give  of  the  com- 
bin^ions  of  iodine  with  other  bodies. 

.  Iodine  forms  with  sulphur  a  weak  compound  of  a  greyish  btactc 
colour,  radiated  like  sulphuret  of  antimony.  Iodine  is  separated 
firatn  it  when  it  is  distitled  with  water. 

Hydrogen,  whether  dry  or  moist,  did  pot  seem  to  me  to  have 
any  action  on  iodine  at  the  ordinary  temperature ;  but  if,  as  wds 
done  by  M.  Clement,  in  an  experiment  in  which  1  was  present,  we 
expose  a  mixture  of  hydrogien  and  iodine  to  a  red  hiSat  in  a  tube, 
ibey  unite  together,  and  hydriodic  acid  is  produced,  which  gives  a 
reddish  brown  colour  to  water.  We  found  that  100  parts  of  iodine 
absorb  1-53  of  hydrogen,  in  order  to  be  converted  into  an  acid. 
Biit  this  proportion  is  a  great  deal  too  great,  as  I  fomid  afterwards 
that  hydnodic  acM  is  composed  of  KK)  iodine  and  0-S49  hydrogen. 
Charcoal  has  no  action  upon  iodine,  'either  at  a  high  or  low  tenr- 
perature.  Several  metals  un  the  contrary,  as  zinc,  iron,  tin,  meiv  ' 
Cifry,  and  potassium  attack  it  with  fiicihly,  even  at  a  low  tem-r 
perature,  provided  they  be  in  a  divided  state.  Tlinugh  tliese 
combinations  take  place  readily,  they  produce  hut  litrle  hear, 
and  but  rarely  any  light.  The  compaund  of  iodine  and  zincj 
which  1  call  iodttnt  o/'ztnc,  is  white.  It  melts  readily,  and  is 
mbymed  in  the  statc-trt  line  acicnlar  four-sided  prisms.    It-is  y»u 
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soluble  in  water,  and  npidly  deliquesces  in  the  air.  It  disstdves  in 
.water  without  the.  evolution  of  any  gas.  Tbe  solulion  is  slightly 
acid,  and  does  not  crystallize.  The  alkalies  precipitate  froni  it  the 
while  oxide  of  zinc,  concentrated  sulphuric  acid  disengages  hy- 
driodic  acid  and  iodine,  because  sulphurous  acid  is  produced.  We 
may  conceive  that  water  dissolves  the  ioduret  of  zinc  without  under- 

foing  decomposition ;  but  as  the  slightest  force  would  afterwards 
ecompose  it,  and  besides,  as  the  solution  has  exactly  the  same 
characters  'as  the  bydriodate  of  zinc  obtained  by  combining  the 
oxide  of  zinc  with  hydriodic  acid,  we  have  the  same  motives  for 
admitting  that  the  water  is  decomposed  during  the  solution  of  the 
ioduret,  u  for  admitting  that  it  is  formed  when  hydriodic  acid'  dis- 
solves the  oxide.  We  may,  however,  adopt  eiiher  supposition. 
For  the  sake  of  greater  simplicity  I  shall  adopt  the  latter,  m  order 
10  deteraine  the  ratio  of  iodine  to  oxygen  and  hydrogen. 

When  iodine  and  zinc  are  made ,  to  act  on  each  other  under 
water  in  vessels  liermetically  seated,  on  the  application  of  a  slight 
heat  i)ie  water  assumes  a  deep  reddish  brown  colour,  because  as 
soon  as  hydriodic  acid  is  produced  it  dissolves  iodine  in  abuudance. 
But  by  degrees,  the  zinc  which  I  suppose  in  excess,  combines 
with  the  whole  iodine,  and  the  solution  becomes  colourless  like 
water.  In  three  experiments,  which  difiered  little  from  each  other, 
and  of  which  i  have  taken  the  mean,  I  found  that  100  iodine 
combined  with  26-225  zinc.  But  26-225  zinc  combine  with 
6-402  oxygen,  which  saturate  0849  hydrogen ;  consequently,  the 
ratio  of  oxygen  to  iodine  is  6*402  to  100,  or  10  to  I56*2l,and  the 
ntioof  hydrogen  to  iodine  is  0-849  to  100,  or  1*3268  to  156*21. 
Thus  if  we  represent  the  number  for  oxygen  with  Dr.  Wollastoa 
by  10,  the  number  for  iodiae  will  be  156-Sl }  the  ratio  which  I 
assigned  in  my  first  experiments,  as  well  as  that  of  Davy,  was  very 
inaccurate. 

Iron  is  acted  upon  by  iodine  in  the  same  way  as  zinc.  The 
ioduret  of  iron  is  bfowD,  and  iiuible  at  a  red  heat.  It  dissolves  in 
water,  and  the  colour  o£  the  solution  is  a  light  green,  like  that  of 
the  chloruiet  of  iron. 

Iodine  and  potassium  combine  with  a  great  deal  of  heat,  and 
with  the  disengagement  of  a  li^t  which  appears  violet  through  the 
vapour  of  iodine.  The  compound  mchs,  and  sublimes  at  a  red 
heat.  On  cooling  it  assumes  a  pearly  and  crystatlioe  appearance. 
Its  solution  in  water  b  perfectly  neutral.  It  is  easy  to  determine 
the  proportion  of  these  iodurets  from  those  of  ioduret  of  zinc.  If 
we  attend  to  this  circumstance,  that  the  quantities  of  iodine  which 
combine  with  each  metal,  are  proportional  to  the  quantities  of 
oxygen  with  which  it  combines;  of  course  100  potassium,  which 
requires  20-425  o:iygeo  to  convert  it  into  potash,  combine  with 
319-06  of  iodine. 

The  ioduret  of  tin  is  very  fusible.  When  in  powder,  its  colour 
is  a  dirty  orange  yellow,  not  unlike  that  of  glass  of  antimony. 
When  put  into  a  considerable  quantity  «f  water  it  is  completely 
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decomposed.  Hydrtodic  acid  is  formed,  nhicli  remaios  in  solution 
in  water>  and  the  oxide  of  tin  precipitates  in  white  flocks.  If  the 
quantity  of  water  be  small,  the  acid  being  more  concentrated, 
l«lains  a  portion  of  oxide  of  tin,  and  forms  a  silky  orange-coloured 
■alt,  i*hich  may  be  almoBt  entirely  decomposed  by  water.  Iodine 
and  tin  act  very  well  on  each  other  in  water  of  the  temperature  of 
212^.  We  may,  by  employing  an  excess  of  tin,  obtain  pure 
bydriodic  acid,  or  at  least  an  acid  containing  only  traces  of  the 
metal.  The  tin  must  be  in  considerable  quantity,  because  the 
oxide  which  precipitates  on  its  sur&ce  diminisnes  much  its  action  on 
iodiae. 

Antimony  presents  with  iodine  the  same  phenomena  as'  tin ;  so 
that  we  might  employ  either  for  the  preparation  of  hydrlodic  acid, 
if  we  were  not  acquainted  with  preferable  methods. 

llie  iodurets  of  lead,  copper,  bismuth,  silver,  and  mercury,  are 
insoluble  in  water,  while  the  iodurets  of  the  very  oxidable  metali 
ore  soluble  in  that  liquid.  If  we  mix  a  bydriodate  with  the  metallic 
■olutions,  all  the  metals  which  do  not  decompose  water  will  give 
precipitates,  while  those  which  decompose  that  liquid  will  give 
none.  This  at  least  b  the  case  with  the  metals  of  which  1  have 
■poken :  and  if  this  fact,  which  I  consider  as  general,  be  not  a 
•uflncient  proof  of  the  existence  of  hydriodates,  it  at  least  renders 
their  existence  probable. 

There  are  two  iodurets  of  mercury :  the  one  yellow,  the  other 
red  ;  both  are  fusible  and  volatile.  The  yellow,  which  corresponds 
to  the  protoxide  of  mercury,,  contains  one-half  less  iodine  than  the 
red,  which  corresponds  to  the  protoxide.  In  general  there  ought  to 
be  for  each  metal  as  itiany  iodurets  as  there  are  degrees  of  oxidation. 

All  the  iodurets  are  decomposed  by  concentrated  sulphuric  and 
nitric  acids.  The  metal  is  converted  into  an  oxide,  ana  iodine  is 
disengaged.  They  are  likewise  decomposed  by  oxygen  at  a  red  beat, 
if  we  except  the  iodurets  of  potassium,  sodium,  lead,  and  bismuth. 
Chlorine  likewise  separates  iodine  from  all  the  iodurets ;  but  iodine, 
on  the  other  haild,  decomposes  most  of  the  sulphurcts  and  phos- 
phurets. 

[To  be  continued.) 


Article  IV. 

Some  Observations  on  the  Sap  of  the  Fine.    By  Dr.  Prout. 

About  the  middle  of  April  last  I  was  favoured  by  Mr.  Aslley 
Cooper  with  some  sap  which  he  had  collected  from  a  common  white 
vine.*    The  following  are  a  few  of  its  properties : — 

It  was  slightly  opoke,  or  rather  had  the  whitish  appearance  of 
common  river  water.     Taste  sweetish,  but  not  rough.     No  smell. 

If,  Mcncd  to 
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It  did  not  afect  Htoius  or  Iuthutu:  papers  la  their  natui&l  states, 
wr  the  former  when  it  was  faintly  reddened  by  acetic  acid.  SpeciSo 
^vity  not  sensibly  different  from  that  of  water. 

1.  Potaik.—A  solution  of  pure  potash  changed  it  to  a  beautiful 
reddish  copper  colour,  and  caused  after  some  little  time  a  flal^ 
precipitate  of  the  same  colour,  leaving  the  fluid  nearly  colourless 
and  transparent.  This  precipitate  was  not  redissolved  by  excess  of 
potash  even  when  beat  was  applied,  but  the  application  of  he^t 
changed  it  to  a  deepisb  brown  colour.  Acetic  acid  added  in  sl^t 
excess  readily  redissolved  this  predpitate. 

2.  Ammonia,— ^\ke  same  phenomena  followed  the  use  of  this 
alkali  as  of  potash  above-mentioned.  Acetic  acid  flso  as  readil; 
redissok-ed  the  precipitate  occasioned  by  it  as  by  potash. 

3.  Muriatic  Acid  produced  no  apparent  change.  Af^er  the 
addition  of  this  acid,  ammonia  was  added  in  excess,  when  prefnselj' 
the  same  sort  of  precipitate  as  that  above-mentioned  was  observciL 

4.  Oxt/tnurialic  Acid  produced  no  apparent  change. 

5.  Muriate  of  Barytes. — No  apparent  change. 

6.  Oxalate  of  Ammonia  produced  a  very  sensible  white  preci- 
pitate. 

7.  Prussiale  qfPolas/t  caused  a  very  slight  whitish  precipitate. 

8.  Hydro-siUphurel  of  fotath. — -A  slight  dark  brown  flaky  preci- 
cipitaie. 

9.  Nitrate  of  Silver. — A  slight  flaky  precipitate,  which  soon 
became  of  a  purple  hue, 

10.  Osymuriale  of  Mercttry. — No  apparent  change. 

11.  Sulacetate  of  Lead. — A  copious  yellowish- white  precipitate^ 

12.  Infusion  of  Galls. — No  apparent  cliaoge. 

13.  Gelatine. — No  apparent  change. 

Four  hundred  and  sixty  grains  of  the  sap  were  evaporated  in  a 
glass  capsule  on  a  sand-bath.  During  the  evaporation  air  bubbles 
collected  on  the  sides  and  bottom  of  the  vessel.  The  fluid  became 
slighllv  opake,  and  towards  the  end  of  the  oprration  brown  flocculi 
precipitated.  There  was  left  only -f  gr-  of  solid  matter  (=  -044 
per  cent.),  about  lialf  of  which  was  catbonate  of  lime,  the  rest  a 
peculiar  vegetable  matter.  This  peculiar  vegetable  matter  was  not 
soluble  in  alcohol,  and  therefore  did  not  agree  in  this  respect  with 
the  ilUdefined  class  of  substances  called  extracts  or  extractives. 
Both  it,  however,  as  well  a$  the  linv,  were  evidently  held  in  solu- 
tion by  some  volatile  acid  or  acids.  One  of  these  acids  was  doubt- 
less the  carbonic.  There  were  also  traces  of  the  acetic  add^  and 
Ukewise  of  an  alkali  (poiasli  ?),  since  the  glass  cnpsule  on  exposure 
to  the  air  became  sensibly  moist.  The  quantities,  however,  of  the 
last  two  were  extremely  minute. 

Every  thing  connected  with  vegetable  physiol<^  is  excecdiDeW 
obsure.      The  t^union,*  however,   appears  to  be  correct,  vhtch 
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lupposes  that  one  pse  of  the  large  quantity  of  watery  sap  which 
flows  in  plants  in  the  spring  is  to  dissolve  the  thick  and  otherwise 
inactive  juices  which  liad  been  deposited  in  nearly  a  solid  state  id 
the  vessels  during  the  winter,'  and  thus  adapt  them  to  the  further 
uses  required  by  the  economy  of  the  plant.  It  appears  also  that 
this  solution  is  not  eSected  splely  by  the  agency  of  the  water,  which 
alone  would  perhaps  be  insufScieot,  but  by  the  assistance  of  some 
»'cid  or  saline  agent  which  probably  pre-existed  in  the  phint  itself, 
and  only  required  the  presence  of  water  to  render  it  eSective.  And 
certunly  we  caonot  conceive  menstrua  better  adapted  for  this 
purpose  than  the  above  acids,  not  only  froni  their  considerable 
•olvent  powers,  hut  from  the  ease  with  which  they  may  be  got  rid 
of,  either  by  decomposition,  extialation,  &c.  when  they  have  per- 
formed  their  office. 

I  know  of  no  use  of  the  large  proportion  of  lime  found  in  all 
saps;  but  I  have  some  reason  for  believing  that  there  is  a  much 
greater  relation  between  this  earth  and  the  saccharine  principle  thaa 
has  been  commonly  ima^ned. 

The  saps  of  different  vegetables  have  been  eitamined  by  Vau- 
quelin,  Chaptal,  and  others.  There  is  some  resemblance  between 
the  sap  of  tne  common  elm  as  observed  by  Vauquelin,  and  the 
above.  See  Ann,  de  Chim.  xxxi.  20;  Mcmoirea  de  I'Institut  Na- 
tional, i.  2S8j  also  Dr. Thomson's  Chemistry,  vol.  v. 


Article  V. 

On  the  Use  of  the  Cerebetlutn,  on  the  Spinal  Marrow,  and  on 
Respiration.    By  Dr.  John  Cross. 

(To  Dr.  Thomson )' 
rot,  ahuga^,  JVdd.  18,  1S14. 

Plbask  to  announce  in  your  Annals  •/*  Pktlosopky  the  following 
discovery  of  the  function  of  the  cerebellqm,  and  new  theory  of ' 
respiration. 

From  considering  that  the  cerebrum,  cerebellum,  and  face  have  in 
the  gradual  progress  of  animality  originated  and  evolved  together, 
and  that  organs  In  general  have  their  sphere  of  action  in  their  own  ' 
vicinity,  I  was  led  about  a  year  ago  to  conclude  that  as  the  cere- 
brum IS  the  fountain  of  sensation  and  intellect,  the  cerebellum 
must  be  the  organ  which  supplies  with  nervous  energ)-  the  face  and 
other  parts  of  the  head  extrinsical  of  the  brain,  perhaps  also  the 
cerebrum  itself.  This  opinion  pressed  more  and  more  strongly  on 
my  mind  until  ]  was  at  length  tempted  to  use  the  trephine  upon 
'living  animals.  Having  cut  out  a  circular  piece  of  the  occipital 
bone  of  a  sheep,  and  laid  bare  the  cerehelkim,  I  a]Tp1ied  pressure 
upon  it  with  the  handle  of  a  scalpel ;  immediately  t^e  ears,  eyes, 
mouth,  toDgtie,  in  short  the  whole  nuscles  about  the  head  and 
bee,  bfcanie  convulsed.    On  tfiriutii%  the  handle  of  the  scalpel 
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through  the  cerebellum  upon  the  medulla  oblongata,  the  muscles  of 
the  body  were  at  the  same  time  convulsed.  On  pressing  upon  tlie 
spinal  marrow  as  it  issues  fruin  the  foramen  magnum,  the  muscles 
of  the  body  were  convulsed,  those  of  the  head  and  fttce  le- 
maining  quiescent.  The  esperiment  has  been  frequently,  and 
several  times  in  presence  of  my  medical  friends,  repeated  upon 
■heep,  rabbits,  and  dogs,  with  invariable  success.  This  discovery 
led  to  several  minute  dissections  of  the  braia  and  spinal  marrow  in 
dogs,  cats,  cows,  horses,  &c. ;  in  which  I  found  that  the  spinal 
marrow  is  uniformly  composed  of  four  longitudinal  divisions— two 
larger,  anterior,  which  ^lay  be  traced  into  the  cerebrum,  and  two 
Bmalleir,  posterior,  which  may  be  traced  into  the  cerebellum.  I 
suppose  that  the  two  anterior  portions  are  the  organ  of  feeling ;  the 
two  posterior,  of  motion.  I  also  found  that  the  spinal  marrow  does 
not  terminate  at  the  sacrum  in  a  lash  of  nerves,  but  tapers  to  a 
■harp  point,  to  the  very  extremity  of  which  I  could  distinctly  trace 
the  division  into  four  portions. 

On  tracing  the  various  organs  of  the  body  from  man  downwards 
through  the  cliain  of  living  beings,  I  find  that  there  are  three  great 
fundamental  functions — respiration,  nutiition,  and  propagation, 
common  to  all  organized  beings.  Id  all  vegetables  and  animals 
there  are  neither  more  nor  less.  In  so  far  as  the  living  machine  is 
concerned,  than  these  three  functions,  every  other  being  subsidiaty. 
From  this  view  I  was  induced  to  tliink  more  highly  of  respiration 
than  as  an  absorber  of  oxygen,  or  an  expeller  of  carbon.  That  such 
a  lai^  complicated  organ,  and  such  a  laborious  and  incessant 
function,  should  serve  no  other  purpose  but  drawing  off  carbon 
from  the  blood,  is  tieither  consistent  with  analogy,  nor  with  that 
Divine  wisdom  and  power  which  uniformly  effectuates  the  greatest 
ends  by  the  smallest  rnean^.  It  appears  to  me  that  vitality  has  been 
originally  ditfiiscd  equally  over  the  creation ;  that  vegetable  and 
animal  life  is  just  a  less  or  greater  accumulation  of  this  vitality ; 
and  that  the  leaves,  gills,  and  lungs,  are  the  chemical  laboratory 
in  whiL'h  vitality  is  continually  secreted  as  fast  as  It  is  expended  by 
the  vital  and  animal  functions. 

As  the  facts  and  arguments  in  support  of  this  theory,  and-of  the 
preceding  discovery,  are  forthwith  to  come  before  the  public,  in  a 
work  to  be  entitled.  Researches  in  Physiology  and  PbysiogDomy,  I 
wilt  not  at  present  encroach  further  on  your  patience. 

I  remain,  Ha,  your  most  obedient  servant, 

JoBN  Cross. 


Article  VI. 
Observations  on  Tanning.    By  Mr.  Murray. 

(To  Dr.  Thomson.) 
sitt, 
MoTiciNo  in  the  Annals  of  Philosophy,  for  the  1st  of  September, 
Queries  respecting  TanaiDg,  I  presume  the  liberty  of  submitting  to 
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yomlie  rest)ItB.of  ^xperimeijite  I  have  instituted  on  this  branch  of 
out  i)].anu^titfes. 

Respiting  the  i^^eation  whether  limfi-water.  or  pure  river  iiater 
f^tr^C^  Uie  tanoin  from,  oak  bark  most  promptly  and  in  greater 
quantity,  experimeot  enables  me  to  decide  on  the  latter. 

Xhat  ^me  and  alkalies  ought  to  lie  discarded  in  tlie  process,  of 
futning  (cfluld  we.  find  a  su,b»tilute  for  the  forimir)  wijl  appear 
fvid^pt  ifotfx  iiqmeTsiQg  a  piece  of  leatli^r  in  eiihe?;  the  fluid  will 
«pp«ar  in  a  few  minutes  of  a  hlood-Ted  colour,  and  the  surface  of 
the  leather  blackened ^  a,  proof  that  the  taiiiiin  has  been  qhsorbed  by 
th?  ailf,qjine  WQPSruuui,  or  Jime-vvater, 

tlence  (he  ju^ice  of  the  remark,  by  all  possible  means  gel  lid  of 
t^  lime  e^iployed  in  dppiUtion,  previoui  to  immenion  in  the 
tanmn  qoxe.  Liime  w;j\  always  produce  with  tannin  an  abundant 
and  difficultly  soluble  precipitate :  and  for  the  same  reason  alkalies 
must  not  be  used  in  raising  the  pell,  as  they,  though  producing  a 
quick  and  powerful  extract,  prevent  the  union  of  the  tannia  witb 
animal  gelatine  by  virtue  of  superior  affinity. 

The  excrecpent  of  the  pigeon  and  heu  were  tried  with  respect  to 
theij  superiority  over  that  oF  other  animals.  By  sulphuric  acid,  a 
powerful  effervescence  takes  place ;  and  as  lime  nad  been  proved  to 
exist  by  the  previous  application  of  fluate  and  oxalate  of  ammonia, 
the  carbonic  add  was  inferred  to  be  in  combination,  and  not  the 
phosphoric,  as  the  precipitate  by  barytes  did  efiervesce  by  muriatic 
acid. 

Nitro-mttriale  of  tin  and  gehline  threw  down  an  abundant  pre^ 
dpitate.  Hence  I  presume  that  it  is  to  this  peculiar  substance,  and 
not  to  any  of  the  salts  which  it  contains,  we  are  to  attribute  its 
action  on  the  pelt.  The  gelatine  must  he  rendered  less  pliant  by 
the  lime  used  in  depilation.  The  substance  in  question  having  an 
affinity  for  lime,  woukl  necessarily  r^der  the  fibre  of  (he  hide  less 
rigid  than  before,  by  removing  the  cause. 

I  have  long  suspected  that  handling  did  more  for  the  beauty  and 
value  of  the  leather  thafi  was  suspected.  1  endeavoured  to  ascertain 
to  what  this  effect  was  owing.  For  this  purpose  a  piece  of  leather 
was  suspended  iq  n  Y^Mel  filled  in  water  over  the  shelf  of  a  pneu- 
matic Gtslern,  wUi}e  the  water  was  displaced  by  a  stream  of  oxygen. 
The  leather  was  in  cqnsequence  beautifully  bloomed,  and  this  effect 
penetrated  quite  (lirough  the  pj^ce. 

Diluted  nitric  acid  stains  the  leather  of  a  llood-red. 
Sulphifric  qcid  ^cts  in  an  inferior  degree,  and  makes  the  leather 
hard. 

Mnriatic,  oxyinuriittic,  citric,  phosphoric,  acetic,  and  fluoric 
VaAi,  communicate  each  a  bloom.  Of  these  the  oxymuriatic  and 
muriatic  acids  are  by  far  \\ic  preferable. 

Oxymuriatic  acid  and  whf^teii  Sour  comipupicate  a  very  fine 
light  blooip. 

It  W9S  thereffqv  of  considerable  moment  to  ascertain  wtiether  the 
t^ct  was  owing  to  the  fecula  or  gluten  of  the  flour  employed. 
Vo...,t.  N°II.  H  Google   . 
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Having  separated  these  constituents,  I  found  fecula  simply  to  com- 
municate a  bloom.  Oxymurialic  acid  and  gluten  had  &  very  had 
effect.  Hence  a  self-evident  propoiition  becomes  irresistible:  that 
those  nutritious  grains  containing  lees  gluten  are  the  most  proper ; 
thus  the  (arenaceous  seeds  of  oats,  barley,  rye,  &c. 

The  oxymuriate  of  lime  appean  to  communicate  a  fine  bloom  : 
and  as  this  acid  may  be  employed  to  extract  the  lime  after  the 
process  of  depilation,  so  the  salt  of  oxymuriate  of  lime  may  be 
employed  afterwards  to  improve  the  bloom,  so  requisite  to  those 
tanners  who  prepare  for  the  London  market. 

Two  very  respectable  tanners  have  informed  me  that  on  my  sug- 
gestion  muriatic  acid   and  oatmeal,  and  barley    flour,  have  been 
used  by  them  with  great  success.    The  muriatic  acid  renders  hidei 
which  are  required  to  possess  this  projierty  pleasantly  flexible. 
"  Ln  choica  ne  lont  eslimabln  qn'aDtADt  qu'ellei  aoat  Dtlla." 

I  am>  with  much  respect, 

Your  very  humble  servant, 

Siammarket,  Oct.  S,  18H,  J.   MOHHAT. 

P.S.  One  of  the  desiderata  in  tanning  appears  to  he  some  good 
substitute  for  lime  in  the  process  of  depiialion.  Would  not  this  be 
efiFected  by  a  stove  heat  ? 


On  Galvanism  a$  a  Solvent  of  Urinary  Calculi. 
By  Mr.  William  Stark. 

(To  Dr.  Thomson.) 
SIR, 
A  UBTtioD  of  decomposing  urinary  calculi  hy  the  galvanic 
influence  having  been  suggested  by  a  Mr.  Goring  in  the  last 
number  of  your  An/uils  of  Philosophy,  p.  361,  I  am  induced  to 
trouble  you  with  some  of  the  remarks  which  I  made  in  a  paper  read 
at  the  Norwich  Philosophical  Society,  Nov.  26,  1812,  on  that 
subject.  L  have  no  wish  to  take  from  Mr.  Goring  any  merit  that 
belongs  to  hira  in  proposing  a  substitute  fur  one  of  the  most  dan- 

ferous  operations  in  surgery ;  hut  I  must  confess  I  do  not  see  that 
Ir.  Goring's  suggestion  promises  much  advantage,  either  with 
respect  to  the  greater  safety,  or  the  alleviation  of  the  sufferings,  of 
patients.  I  would  ask  Mr.  G.  whether  puncturing  the  bladder  with 
a  trochar,  and  introducing  the  appendages  of  a  galvanic  battery 
through  the  wound,  is  not  attended  with  as  much  pain,  and  as  . 
mudi  danger,  ns  attend  the  common  method  of  operating  for  the 
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■tone  ?  Mr.  G.  considers,  very  properly,  his  mode  of  operating  to 
be  a  work  of  lime ;  and  tliat  consideration  surely  is  sufficient  1o 
reject  his  plao  ;  for  how  is  it  possible  to  keep  a  wound  open  a  suffi-- 
cient  time  to  enable  the  action  of  the  galvanic  influence  to  decom- 
pose a  calculus,  without  the  greatest  danger  to  the  patient  ? 

The  plan  I  suggested  to  the  Norwich  Society  was  this  ; — "  Let  an 
instrument  similar  in  shape  to  a  common  catheter,  made  with  gum 
elastic,  wated  sillc,  or  any  non-con  duct  log  substance,  with  two 
cavities,  one  for  the  wire  from  the  positive  end  of  the  battery,  the 
Other  for  the  wire  from  the  negative  end.  This  instrument  with  the 
wires  to  be  introduced  along  the  urethra  into  the  bladder  till  it 
touches  the  stone,  the  wires  having  elasticity,  and  an  inclination  to 
bend  outward,  would  facilitate  the  operation,  as  they  would  then  be 
easier  fixed,  one  on  each  side  the  calculus.  When  so  fixed,  which 
a  surgeon  accustomed  to  similar  operations  could  easily  determine, 
the  patient  might  be  left  at  rest,  and  the  action  of  the  battery 
tuffered  to  proceed.  It  is  not  to  be  supposed  that  in  all  cases  of 
calculous  affection  this  plan  is  advisable,  but  in  those  where  the 
bladder  contains  but  one  concretion  :  and  from  the  best  informatioa 
I  can  procure,  it  seems  that,  on  the  average,  six-sevenlhs  of  thoae 
afflicted  have  but  one  concretion,  I  have  no  doubt  of  its  success. 
The  patient  immediately  after,  or  towards  the  close,  of  the  action 
of  the  battery,  should  be  suffered  to  drinit  plentifully  of  diluents, 
that  the  disunited  matter  may  be  carried  oS*  by  copious  evacuations 
oi  urine j" 

When  the  above  suggestions  were  made,  I  intended  to  have  tried 
experiments  to  ascertain  the  lime  and  intensity  that  certain  calculi 
required  for  their  decomposition,  by  first  analyzing  the  different 
strata  of  them,  and  submitting  them  to  the  action  of  batteries  of 
different  powers ;  but  the  difficulty  of  procuring  calculi,  and  the 
want  of  leisure,  have  at  present  frustrated  my  intention. 

The  objection  which  Mr.  Goring  makes  to  the  introduction  of 
any  instrument  up  the  uretlira  surely  is  not  well  founded,  and 
certainly  not  liable  to  the  risk,  pain,  and  inconvenience,  of  the 
method  he  proposes.  1  dare  say  every  person  is  acquainted  with 
some  one  in  the  circle  of  his  friends  who  is  obliged  to  perform  such 
an  operation  himself  daily,  at  least  it  falls  to  my  lot  to  know  many 
who  are  obliged  to  do  it,  and  without  the  least  danger.  However, 
so  satisfied  am  I  that  the  power  of  the  galvanic  influence  is  suflicient 
to  accomplish  the  desired  object,  that  were  I  so  unfortunate  as  to  be 
afflicted  with  the  malady,  1  would  cheerfully  submit  to  a  trial  of  it. 
£x|)eriment  must  prove  whether  the  plan  wliicb  1  suggested  in 
IftlU,  Mr.  Goriog's,  or  any  other,  is  best  adapted  for  its  accom- 
[Jbhment. 

"  Paloiaf  qui  meruit  ferat," 

Yours, 

m.™,.*,  N^  IS,  1814.  WtlUAM  StABK. 

II  2 
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AitncLE  VIII. 

Answer  tt>  Mr.  R.  PhilUps'i  Anmadoeniota  «n  Mr.  Hume. 

(To  Dr.  ThomsoD.) 

SIR, 

YovR  Correcpondetit,  Mr.  R.  Pifillips,  afibrds  «iorti?r  emoiple 
of  hatnaD  impeHectioD,  tku  wc  are  all  ^  prone  co  complaiD  "  sod 
often  to  publish  too,  witliont  «nf  Rason  or  foandatioD. 

Much  of  hit  Tahiable  tinoc,  and  more  than  oine-tnrths  of  b^ 
letter  to  yon,  niig>)t  bave  been  spared,  h»d  he  only  looheil  iMo  one 
of  the  TotuBKs  of  your  own  %$teffl  of  Chemntry.  There  Im  wovM 
fatve  found  that,  instead  of  da^rai;  iato  a  stream  of  words,  stB<Ked 
expreisions  &nd  polttlied  senteaoes,  you  h&ve  in  a  singte  line  Mid 
all  that  was  necensaiy  to  correct  where  there  Wiu  assntpedl^  m 
'  wy  side  no  intentional  pl^iariim ;  im,  spealiii^  of  the  mper- 
ratphste  of  harytes,  you  ay  in  a  note,  *'  Mr.  Hume  hm  also 
mentioned  it,  hut  the  foct  wa«  weH  known  to  cheiniits."  To  your 
decision  I  bave  long  ago  assented,  and  have  also  abende»ed  all 
claini  to  priority  respecting  the  supef-sutphate  of  nronTTBii,  af^er 
1  fomd  that  Mr.  CUyfietd,  of  l^tol,  hM  anticipated  sny  obser- 


Mr.  R.  Phillips  is  equally  unfortunate  in  the  two  esperimenti 
quoted  frcsi  M.  Sn^;  be  has  drawn  infaencca  diametrically 
opposite  to  tbose  of  all  the  chemists  who  have  writtee  upon  die 
subjeot,  especially  those  of  France.  In  these  experimeDts  there 
ii  neither  water  o^  ioUttJim  nor  water  of  crystaUixatitm ;  there  is 
no  guide  to  direct  future  operators  to  avoid  such  errors  sa  1  shall 
presently  quote;  nor  is  there  any  room  for  asserting,  that  putting 
n  cptamity  of  carbonate  of  barytes  into  either  of  the  two  aclds^ 
ahhough  it  he  granted  that  in  such  a  <iise  it  must  be'  converted  into 
a  nitrate  or  muriate,  is  preeisely  the  same  as  adding  these  salts 
or  more  particularly  their  solutions  to  the  respective  acids.  There 
is  nothing  here  to  invalidate  What  1  have  said  on  the  snhject} 
iiotUog  diitailed  by  M.  Sage  to  show  the  direct  meaning  and  ten- 
dency of  the  instructions  which  I  took  the  liberty  to  offer,  and 
"wbicn  may  he  thus  epitomiEed : — That  svch  is  the  avidity  of  nitrous 
and  muriatic  acid  for  water,  that  they  will  attract  even  Uie  ivkole  of 
the  ioaier  tf  solution  Jram  their  respective  harytic  salts. 

When  I  published  my  paper  upon  this  subject,  it  had  been  a 
common  practice  to  ascertain  the  purity  of  nitrous  acid,  and  even 
to  purify  it,  by  dropping  into  it  a.  solution  of  nitrate  of  barytes ;  and 
this  method  was  pursued  by  some  very  eminent  professional  men.  I 
recollect  one  case  in  which  a  Gentleman,  well  known  as  a  chemist 
and  minenlogbt,  -condemned  some  nitrous  acid  which  had  been 
sent  to  Sir  John  St.  Aubyn,  which,  on  my  proving  the  error,  was 
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not  retunied.  Tbit  luppeDed  above  14  yeara  ago,  and  eonse- 
queotly  was  aubscquent  to  M.  Sage's  experiments.  Indeed,  fram 
the  letter  to  you,  I  have  no  doubt  but  Mr.  R.  Fhillipa  binuclf  hu 
often  conimi||uj  the  ume  blunder. 

Hat  M.  Bou)llon-L4«raoge  did  not  benefit  by  M.  Sage'i 
example  m  be  migbt  bave  done  by  mine,  will  be  evident  to  Mr. 
R.  Phillip*  by  the  foUoving  sentence  from  Manuel  d'un  Coun  de* 
Chimie :  "  Ce  eel  (nitrate  de  baiyte)  est  utJle  pour  recoonaitre  I9 
presence  de  I'acide  aulfuiique.  On  pent  s'en  aervir  pour  sEparer 
oet  acide,  qui  se  tiouve  quelquefois  dana  I'acide  nitrique,  et  qiu 
emp^he  de  remployer  dani  its  experieacea  esactea." 

1  shall  select  another  case,  out  of  a  great  many  I  could  name :  it 
is  that  of  Dr.  Swediaur,  who,  as  well  as  M.  Bouillon -Lagrange^ 
must  have  beeo  even  personally  acquainted  with  M.  Sage,  and 
could  not  be  ignorant  of  the  atoiy  of  carbonate  of  barytet  in  the 
acids,  which  may  now  be  caJted  Mr.  R.  Pbillipa'i  fable.  In  order 
to  divest  nitroua  acid  of  aulphuric  acid,  the  Doctor  prescribes  the 
following  plan.  Let  a  solution  of  nitrate  of  barytes  be  added  until 
there  be  no  more  precipitation,  "  donee  nihil  amnliua  prseipitetur." 
I  tnist  this  experiment  will  lie  closely  examined  uy  M^.R.Ffaillip^ 
aod  that  be  will  &vour  yow  readera  wilh  the  result,  the  mhU 
an^Um;  and,  for  my  own  part,  it  is  of  no  moment  in  this  experi- 
ment whether  the  add  contain  sulphuric  acid  or  not,  for  1  will  ~ 
venture  to  predict  that  the  experiment  will  prove  equally  aoiusiDg 
to  Mr.  R.  Phillips  or  to  any  other  operator. 

Discoveries  and  improvmienls  in  soicnoe  iorariably  precede  the 
dates  of  their  beitig  presented  to  tbe  public,  depending  on  the  dis- 
poaition,  convenience,  and  punuita,  of  their  authors,  and  Tsrioui 
other  causes.  In  my  own  ease  these  intervals  bave  generally  been 
of  maoy  yean,  md  that  particularly  of  employing  silver  as  a  test 
for  arsenic,  and'  asaerting  its  supoior  efficat^,  was  not  published 
until  above  20  years  after  T  had  diacovered  it.  It  occurred  to  me 
while  examining  certain  maieriaU  used  in  tbe  preparation  of  car* 
mine,  and  its  utility  was  more  ^tinctly  enaced  io  suhaequeat 
trials,  esjfecially  wlule  aoaly^g  a  metallic  ore  belonging  to  the 
late  Judge  Buller.  1  might  indeed  appeal  to  many  living  witnesses 
that  I  am  not  so  forward  to  tease  the  public  with  my  writings  as  Mr. 
R.  Phillips  would  insinuate.  The  Journals  of  the  Royal  Institu- 
tioB  will  bear  testimony  that  I  can  prefer  a  private  communication. 
I  am  unwilling  to  bnng  names  forward  on  this  occasion  without 
permission  of  the  partiea ;  but  I  can  recollect  one  case  in  pointy 
apd  not  unlike  one  (rf  the  expericoeots  of  M.  Sage,  which  took 
place  more  than  ten  y^rs  before  my  remarks  on  barytes  were  puB- 
lished.  Few  philosophers  have  contributed  more  efi^ctualiy  to  the 
Philosophical  Transactions  than  the  Gentleman  to  wliom  I  now 
allude,  and  he  prohably  has  not  forgotten  the  short  conversation  that 
passed  in  his  library,  at  tliat  lime  in  tlie  same  atrect  and  very 
near  to  my  residence,  on  our  itispecling  a  vessel  containing  car- 
bonate of  barytes  in  powder  mixed  with  nitrous  acid,  and  in  a  state 
6f  apparent  quiescence,     I  am  penuadcd  that  thb  Ceatlcman  did 
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not  then  consider  me  at  all  ignorant  of  any  thing  respecting  M. 
Sage's  experiment,  or  that  1  did  not  know  in  1792  what  I  pub- 
lished in  1802  respecting  barytes. 

The  two  physicians  to  whom  Mr.  R.  Phillips  allii^s  cannot  be 
more  respected  by  him  than  by  me ;  their  reputations  stand  very 
bigh,and  most  deservedly  ao;  they  need  no  panegyric  from  either  of 
us,  and  can  fight  their  own  battle;  therefore  any  allusion  to  them 
on  the  present  occ!\sion  is  both  Irrelevant  and  intrusive.  Such  sd 
interposition  is  more  befitting  an  hireling  than  one  in  pursuit  oS 
the  truth,  and  there  are  various  ways  of  engaging  such  charac- 
ters; for  even  flattery,  ambition,  malevolence  or  jealousy,  is  often 
as  eltectual  a  stimulus  as  any  thing  of  a  pecuniary  nature.  Who 
Mr.  It,  Phillips  is,  whether  the  initial  be  meant  for  Rolert,  Richard, 
Balph,  or  Roger,  I  have  yet  to  learn.  I  am  totally  unconscious  of 
having  offended  any  Gentleman  of  the  name  of  Phillips,  much 
less  any  one  of  whom  I  can  boast  a  personal  knowledge.* 

I  shiill  now  expect  to  be  told  that  1  have  abo  been  forestalled 
respecting  my  test  for  arsenic  ;  that  the  arseniate  of  silver,  the 
brkk-red  coloured  compound,  bad  Iwen  prepared  by  others;  that  it 
bad  been  formed  before  I  was  born,  having  been  found  In  the  labo- 
ratory of  that  busy  old  being,  Dame  Nature  ;  that  Henckel,  Berg- 
man, and  others  can  bear  testimony  to  the  fact;  and  that  M. 
Klaproth  liad  frequently  got  hold  of  it,  analyzed  it,  regenerated  the 
same  compound  by  means  of  nitrate  of  silver;  but  was  so  cruel 
and  unlu>.'ky  as  to  disregard  the  silv^  as  a  lest,  always  preferring 
the  acetate  of  lead,  even  to  the  end  <^  the  second  volume  of  liis 
valuable  Aiialylic-ai  Researches  ;.  thus  depriving  Mr.  R.  Phillips  of 
another  theme  for  his  peevish  effusions. 

Upon  the  whole,  Sir,  and  from  the  last  paragraph  of  the  letter, 
I  think  your  Correspondent  writes  more  from  principles  of  enmity 
and  revenge  than  from  a  desire  to  improve  scieilce ;.  and,  as  he 
seems  to  hold  out  a  threat,  I  must  be  prepared  to  repel  suiti  attacks 
as  I  may  now  expect  from  one  who  is  capable  of  treating  me  with 
to  much  malice  and  so  little  candour. 

1  remain.  Sir,  your  obedient  servant, 
Long  jtav,.  Dtc.  i2,  IS  14.  Jos.   HoMK. 


Notices  respecting  the  Old  Stiver  Mine  in  Linlithgowshire. 
By  John  Fleming,  D.D.  F.R.S.E. 

In  the  centre  of  the  county  of  Linlithgow  iheie  is  a  small  moun- 
tain group,  the  roost  elevated  portion  of  which  is  known  by  the 

•  Mr,  Richard  Phillips  of  (he  Poullrj  has  beer  an  scqaiiinlance  of  mine  Ihtse 
doien  jenrs,  aud  I  hatr  2lTra><i  cnnildered  him  us  one  of  the  arntrsl  rhrmiils  In 
LoDdoD.  Hi:  is  udl  kn<iwn  (o  ihe  public  b^  varioiH  Impiirtani  jiaperi  in  tba 
FhiJihophical  M:<;.-iZinF,  and  by  hia  >lriclutn  on  Dr.  PnitellS  Iranalaiion  of  Iha 
ISi^t  ecliii'in  of  tlie  l.iiodiin  Ptaariaacopceia,  oue  of  Ihe  acuUtt  piccn 
IB  Ihe  ERglijb  laiigiinge. — T, 
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name  of  the  Hilderetooe  Hills.  Cairn>paple,  or  Cairn-naple,  the 
highest  of  these  hills,  rises  980  feet  above  the  level  of  the  sea,  and 
commaads  an  extensive  prospect  of  the  surrounding  country.  The 
Bummit  is  flat,  and  is  composed  of  green-stone,  in  many  places 
passing  into  basalt  andwaclte. 

The  base  on  each  side  consists  of  rocks  having  the  same  dip  and 
direction,  and  belonging  to  tlie  Independent  Coal  Formation.  At 
the  western  base  there  are  many  valuable  beds  of  black  coa!  aod 
nnd-stone,  and  at  the  eastern  base  there  are  extensive  strata  of 
lime-stone.  These  all  stretch  to  ihe  north-east,  and  have  a  westerly 
dip.  The  strata  of  lime-stone  form  a  bed  upwards  of  30  feet  in 
thickness,  and  are  covered  with  beds  of  sand-stone,  slate-clay,  and 
clay- ir<Ki- stone.  In  these  the  vein  is  situated  which  is  stated  to  have 
'    produced  at  one  time  a  considerable  quantity  of  lead  and  silver. 

The  lime-stone  is  of  a  blackish-grey  colour,  of  various  degrees  of 
intensity.  Its  lusire  is  in  general  glimmering,  often  glistening,  and 
even  shming,  but  seldom  dull.  The  compact  fracture  which  it 
exhibits  is  in  general  fine  splintery,  often  codchoidal,  and  some- 
'times  earthy.  It  rarely  occurs  with  a  small  granularly  foliated 
fracture.*  .  When  the  stone  contains  many  pelrifuctions  of  entro- 
chites,  the  foliated  fracture  is  often  conspicuous.  It  is  opakc,  or 
¥cry  faintly  translucent  at  the  edges. 

I'he  lime-stone  contains  many  irregular  masses  of  flint,  and  the 
aame  mineral  not  unfrt^quentty  occurs  in  thin  beds,  thus  occupying 
the  same  place  in  conrpaci  lime-stone  whieh  quartz  is  often  observed 
.  !•  hold  in  granular  .lime-st^ne.  Th^  petrified  remains  of  marine 
aaimals  frequently  present  tbcmstlves  in  this  rock.  The  teeth  of 
fishes,  particularly  the  shatk,  the  spines  and  portions  of  the  crust  of 
tcjiini,  and. fragments  of  the  trilobile  of  Air.  Parkinson,  arc  but 
rarely  ToUnd.  The  remains  of  corale  and  shells  are  more  abundant. 
The  cQoiIs  belong  chiefly  to  tlie  geacTafangia,  millepora,  escharOt 
orbitoliles,  and  Inbipora.  The  shells  are  prmcipally  the  remains  of 
aceplialous  rooUusca,  some  of  which  may  be  referred  to  the  follow- 
ing established  geneia :_  pinna,  modiola,  corlula,  ierehratala, 
gryphcea,  and  producliis.  There  are  likewise  a  few  shells  belonging 
to  genera  .in  the  cepbalous  order  of  mollusca.  Thus  there  are' 
species  of  the  genera  tuzlo,  melania,  naulUiis,  ammonites,  and 
orlhocera.  In  the  month  of  May  last  I  transmitted  to  the  Wer- 
nenan  Society  a  description  of  ten  species  of  orthoceralites  from  the 
Strata  of  this  district,  and  chiefly  from  the  bed  of  lime-stone  above- 
mentioned.  This  establishes  the  fact  of  their  occurrence  in  the 
Independent  Coal .  Formation,  and  thus  proves  that  tiiey  are  not 
peculiar  to  tlie  lime-stooes  of  the  transition  period.  This  point  bad 
been  ascertained  in  Scotland  upwards  of  20  years  ago  by  the  late. 


*  One  BpccimPD  of  ^mnaUrly  falialed  llme-slone  from  thii  bed  t»  of  a  ^cyiib 
black  colunr,  and  iimueb  impr^aated  will)  bituralooDt  RUiUer,  Asniall  porlfonof 
wbicb  pensdea  Ihe  nbole  bed. 


r^cinzeaoy  Google 
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Rot.  David  Ure,  Minister  of  Uphall,  id  Unlith^cfwafaW.  TUl 
Gentleinan,  in  his  History  of  Rutherglen  and  East  'KitbHde,  pab- 
lisbed  at  Glasgow  in  1793,  describes  and  figui«s  IWo  specieb  of  tWi 
igenus  which  he  found  in  strata  belonging  to  the  gnW  cObl-fieM  tX 
I^narkshire. 

Having  stated  these  facts  in  illustration  of  ihb  natural  history  of 
the  strata  which  the  metalliferous  vein  is  said  to  have  traversed,  \ 
tfhall  now  mention  a  few  circumstances  concerning  the  vein  itaelf 
frith  which  I  have  become  acquainted.  Sir'Uobert  Sibbald,  in  bit 
Scotia  Illustrata,  published  in  1684,  part  first,  foge  31,  ^ves  the 
date  of  its  discovery,  and  records  the  name  of  tl*  dieeoverer ;  "  lb 
Ixitliians  Occidentali,  ad  tria  millinria  a  Limnucho  Austrum  versus, 
in  monie  qui  Cairne-papel  dicitur,  tempore  Jacobi  Sesti  primi 
Britannia  Monarclie,  ah  Alexaodro  Mund  Carbonario  invenfB  at 
Argent  ifodina,  ubi  purius  argentum,  idque  majore  propOTtione,  ex 
iapide  rubra  estractum  fuit."  The  same  author,  in  his  History  of 
the  SheriSdome  of  Linlith^row,  1710,  p.  27,  adds  a  little  to  till 
fbrnier  description  ;  "  In  HHlderslime  HiHs  is  the  silver  mtAf,  Which 
ttflbrded  much  silver  at  the  first  working  of  it:  «  part  of  the  meliitig- 
house  is  yet  to  be  seen  :  atid  amohgst  the  aditei  to  the  mine,  the 
richest  was  that  called  God's  Blessing.  The  spars  are  of  diflerent 
colours;  some  are  white,  and  others  of  a  red  colour,"  Tradition 
says  that  this  mine  was  abandoned  in  consequence  of  the  roof  of 
'the  workings  tailing  down,  and  a  great  increase  of  water  takfMg 
place.  In  hopes  of  overcoming  these  obstacles,  the  proprietor,  tht 
fearl  of  Hopetoun,  some  years  ago  made  an  attempt  to  re-op«i  tht 
mine.  He  brought  some  workmen  from  his  (nines  at  Lead  Hills, 
ahd  employed  them  in  boring  and  sinking  shafts  in  tlie  neighbour- 
hood  of  the  old  workings.  But  the  information  thus  obtained  WM 
considered  of  little  importance,  and  a  slop  was  put  to  «ll  ifaHhei: 
investigation. 

The  ruins  of  the  old  'smelting-houses  are  still  visible,  fA>d  consi- 
derable  heaps  of  rubbish  surround  the  openings  of  the  eld  shafts ; 
but  as  no  access  to  the  mines  can  now  be  obtained,  no  precise 
information  can  be  procured  concerning  the  quantity  or  value  of  the 
^  ore,  or  the  constitution  and  extent  of  the  vein.  In  'a  Itme-noae 
quarry  ahout  200  yards  to  the  cast  of  the  old  workings  'flie  outgoif^ 
of  a  vein  is  distinctly  seen,  which  traverses  the  strata  in  the  direction 
'  of  their  dip,  and  is  filied  with  soft  clayey  marl,  and  contains  masses 
of  impure  lime-stone,  together  with  lead  glance  and  lieavy  spar.  It 
riins  towards  the  place  where  the  former  workings  were  carried  on, 
hut  does  not  appear  to  have  been  a  portion  of  tl>e  principal  vein,  us 
the  old  shiifis  have  not  been  sunk  in  the  Erection  of  its  line  of 
bearing.  Jud^ir<g  from  such  circumstances,  the  principal  vein  ffiust 
have  traversed  the  strata  in  the  line  of  their  stretch.  To  the  south 
of  the  old  woikings  there  are  indistinct  appearances  of  a  vein  of 
green-stone  running  in  a  northerly  direction ;  but  the  nature  of  this 
veioi^niiot  be  ascertained  by  iuspection  of  the  surface,  which  is 
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tkieply  cOrered  whh  mil.     Tbe  heaps  of  rubbish  in  the  neighbour- 
ItMd  of  the  mine  are  now  our  surest  guides,  and  in  them  tbe  fol-     ' 
lowing  RHnenls  may  be  observed  : — 

\.  Heavy  Spar. — This  appeals  to  hare  occurred  io  great  quantity 
bt  the  vein,  and  nay  even  be  observed  fiHing'up  some  small  rents 
in  the  adjacent  rocks.  It  is  usually  of,  a  reddish  colour,  sametimei 
white,  and  presents  the  following  sub-species.  Heavy  spar,  earth, 
fboDd  as  a  coating  to  tbe  cavities  of  the  other  sub-species.  Gratmiar 
lieevy  spar  is  v»y  abundant,  and  in  some  specimens  appears  to  |xus 
into  compact  heavy  spsr.  Cvrved  lamellar  heavy  spar  is  in  imall 
quantity  at  the  old  workings,  but  occurs  abuDdantly  in  tlie  cross  vein 
mentioned  as  opening  into  the  lime-stone  quarry.  Straight  lamellar 
heavy  spar  appears  in  greatest  plenty,  usually  compact,  sometimes 
crystallized  in  the  form  of  a  rectangular  four-sided  table,  having  alt 
tbe  terminal  planes  levelled.  In  these  sub-species  of  heavy  spar  the 
ores  of  the  following  metals  occur  either  imbedded  or  disseminated. 

2.  Lead. — Lead  glance  was  the  ore  sought  after,  and  yielded  so 
considerable  a  proportion  of  silver  as  to  bear  the  expense  of  extrac- 
tion. All  the  pieces  of  this  ore  which  I  have  seen  are  broad 
'foliated. 

3.  Nickel. — Both  the  ores  of  this  metal  are  to  be  found  here,  but 
in  small  quantity.  The  copper  nickel  is  in  roundish  pieces,  from  the 
size  of  a  pea  to  that  of  a  pigeon's  egg.  The  nickel  ochre  sometimes 
occurs  as  a  coating  to  the  preceding  species,  and  likewise  fills  small 
cells  in  the  heavy  spar,  where  it  appears  to  hold  the  rank  of  ao 
oiiginal  deposition. 

4.  Cobalt. — I  have  not  observed  any  of  the  alloys  or  oxides  of 
this  metal;  but  the  arsenlate  of  cobalt,  or  cobalt  crust,  flls  the 
cavities  of  tlie  heavy  spar,  and  is  spread  as  a  coating  on  its  surface, 

5.  Zinc. — The  only  ore  of  this  metal  which  is  here  observable  is, 
a  small  portion  of  brown  blende.  The  same  ore  associated  with  lead 
^laoce.  Iron  pyrites,  brown  spar,  and  lime-spar,  may  be  obierved 
in  many  of  the  small  veins  which  traverse  the  strata  of  lime-stone 
in  this  district. 

Amidst  tlie  ruUiish  may  also  be  observed  masses  of  calcareous 
sand-stone  xnd  indurated  day.  After  heavy  rains,  when  fresh 
|)ortions  of  the  rubbish  have  been  exposed,  tbe  poultry  which  feed 
near  the  place  are  observed  to  sicken  and  die.  Are  we  to  consider 
the  col)a)i  crust  as  tbe  cause  of  the  misoliief  ? 

The  rarest  ores  enumerated  above  are  those  of  nickel  and  cobalt. 
These  have  been  found  in  otlicr  places  of  Scotland,  but  not  situated 
in  the  same  kind  of  rocks.  Some  time  ago  I  observed  among  the 
manuscripts  of  the  late  Dr.  Walker,  Professor  of  Natural  History 
in  the  University  of  Edinburgh,  a  short  notice  of -his  having  between 
4be  years  \^G\.  and  l/fU  tbund  copper  nickel  and  nickel  ochre  in  ■ 
the  mines  at  Lead  Hills  and  W^nlookhead.  These  mines  are 
ntuated  in  transition  rocks.  Hence  we  must  consider  nioltel  m 
lielongiag  not  only  to  the  primitive  class  of  rocks,  but  to  the  tran- 
sition, and  even  to  a  new  me»ber  of  the  floetz  ctus. 
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At  the  old  silver  mine  u  Alva,  in  ClackmaDanshire,  cobalt  crust 
occurs  in  the  cavities,  of  heavy  spar  associated  with  native  silver.  The 
vein  is  situated  id  trap  rocks,  which  are  included  in  the  old  red 
sand-stnne.*  I  have  heard  that  the  ores  of  cobalt  occui  in  other 
parts  of  Scotland  ;  but  at  present  1  am  ignorant  of  the  nature  of 
the  rocks  in  which  tliey  have  been  found. 

I  regret  that  these  notices  are  so  imperfect  and  unsattsfactoiy  io 
those  particulara  vyhich  have  a  reference  to  the  nature  of  the  vein, 
But  as  tliey  eatabh»h  the  existence  of  the  ores  of  nickel  and  cobak 
as  inmates  of  the  Independent  Coal  Formation,  I  have  ventured  to 
comiDunicatc  them  to  your  readers. 


Article  X. 

An  Address  io  those  Chemists  wlut  wish  to  examine  the  Iaiws  of 
Chemical  Proportions,  and  the  Theory  of  Cliemistry  in  geTteroL 
By' Jacob  Berzelius,  M.D.  F.R.S.  Professor  of  CheniLtry  in 
Stockholm. 

Ma.  Dalton  has  published  in  the  Annals  of  Philosophy,  vol.*  ii!. 
p.  174,  Observations  concerning  my  memoir  On  the  Cause  of  Che- 
mical Proportions.  )t  has  given  me  pain  to  think  that  the  respect- 
able Dalton  has  taken  my  ideas  on  the  corpuscular  theory  as  a 
criticism  on  his,  between  which  he  has  pointed  out  the  difierence. 
I  think  I  have  expressed  myself  in  that  memoir  with  sufficient  pre- 
cision to  make  tlie  reader  sensible  that  I  neither  meant  to  give  the 
opinions  of  Dalton,  nor  a  correction  of  them.    There  is  a  very  . 

'  essential  difference  between  the  researches  of  Mr.  Dalton  ana 
niyself.  Mr.  Dalton  has  chosen  the  method  of  an  inventor,  by 
setting  out  from  a  first  principle,  from  which  he  endeavours  to 

-  deduce  the  experimental  results.  For  my  own  part,  I  have  been 
obliged  to  take  the  road  of  an  ordinary  man,  collecting  together  a 
number  of  experiments,  from  which  I  have  endeavoured  to  draw 
conclusions  more  and  more  general.  I  have  endeavoured  to  mount 
from  experiment  towards  the  first  principle;  while  Mr.  Dalton 
descends  from  that  principle  to  experiment.  It  is  certainty  a  great 
homage  to  the  speculations  of  Dalton  if  ne  meet  each  other  on  the 
road. 

Among  the  numerous  experiments  which  I  have  myself  made 

'  relative  to  this  subject,  there  are  some  which  do  not  appear  to  agree 

•  1 1ia«e  rta<nu  Io  conrtudr,  from  ob^rrvatioM  wblcb  I  mode  this  tummer,  thai 
(Ite  cDuntrj  hplwrcn  the  Lamnndi  on  tbe  tniilh,  and  8lon«haien  on  the  nnrtb, 
ioclldinK  the  Oi-hib,  and  (he  hilli  in  llie  neiglibaurhood  of  Pcrib,  Dunder.  Red. 
beiHl,  and  Monliixf ,  19  compnieil  uf  rockn  beloDging  (o  tbe  old  rod  sn'.(|.al»iie. 
U|toi]  Ibe  t»ii(hern  rxiivmily  of  thp-r  rncka  Ihr  great  coal-field  of  (be  Forlb  reitf, 
asd  occnpiei  tlietitaaliaa  of  a  uciteT  deposition.  ^  .. 
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with  the  atomic  theory  so  well  as  the  rest ;  and  which  qf  coune  I 
have  not  been  able  to  explain  in  b  sntisfaciory  manner.  There  are 
others  whose  existence  is  not  a  necessary  consequence  of  the  atomic 
theory  of  Mr.  Daltdn.  Tliese,  in  my  opinion,  prove  iliat  there  is 
Still  somethiiig  wanting  in  that  theory,  nnd  wliich  must  be  added  to 
it  in  order  to  render  it  more  complete.  In  my  memoir  On  the 
Cause  of  Chemical  Propottion*  I  have  endc.ivouretl  to  draw  the 
attention  of  the  reader  to  ihe^e  difficulties.  Mr.  DaltoD  has  endea* 
Toured  to  remove  them,  but  with  a  levity  wnicli  1  did  not  expect 
fiom  him,  und  which  appears  to  me  inj'irious  to  the  science.  He 
begins  with  pointing  out  the  reasons  why  he  cannot  he  of  my 
(pinion  respecting  ihe  relative  size  and  form  of  the  ato)  s,  &c,  I 
must  observe  that  at  the  bottom  of  every  speculation  in  the  exact 
scieticestberenlwaysremains  something  which  cannot  l>e  verified  by 
experiment,  and  on  whitb,  of  course,  the  Jmaginmion  is  at  full 
liberty  to  indulge.  The  reveries  of  one  men  may  be  more  ingenious, 
more  interesting,  and  more  probable,  than  tliose  of  unothcr ;  but 
the  science  never  gains  any  thinjr  by  disputes  about  subjects  which 
are  not  susceptible  of  proof.  I  shall  therefore  pass  over  that  part  of 
the  question  in  silence. 

Mr.  Dalton  states  that  the  electro-chemical  polarity  of  the  atoms 
makes  no  necessary  part  of  the  atomic  theory,  such  as  he  maintains; 
nor  did  I  ever  mean  to  convey  any  such  idea  to  the  reader  For 
my  own  part,  in  considering  a  corpuscular  tlieory  of  cliemislry,  I 
conceived  that  it  should  constitute  the  fundamental  theory  of  the 
science ;  and  instead  of  being  occupied  with  a  part  of  the  pheno- 
mena,  ought  to  embrace  the  whole.  But  when  we  treat  of  atoms 
in  a  ehemiea]  theory,  we  ought  to  endeavour  to  'find  out  the  cause 
of  the  affinity  of  these  atoms.  We  ought  to  endeavour  to  combine 
researches  respecting  the  cauiie  why  atoms  combine  with  researches 
into  the  cause  why  ihey  combine  only  in  certain  proportions.  I  do 
not  consider  the  conjectures  which  1  hazarded  on  the  eledro-chc- 
R)ical  polarity  of  the  atoms  as  of  much  importance.  1  scarcely 
consider  them  in  any  other  tight  than  aa  an  ideal  speculation  deriving 
some  little  probabiliiy  from  what  we  know  of  the  chemical  eflects 
of  elceiiitity.  Yet  the  ideas  on  the  relation  of  atoms  to  their 
electro -chemical  properties,  ought  in  my  opinion  to  constitute  an 
essential  part  of  the  corpuscular  theory  of  chemistry,  such  as  I 
view  it ;  because  I  consider  it  as  the  duty  of  a  man  of  science  to 
endeavour  to  reach  the  first  principle  of  the  science,  even  though  it 
should  l>e  actually  impossible  to  attain  It. 

Mr.  Dalton  disapproves  the  idea  which  I  announced,  that  we 
ought  not  to  suppose  an  atom  composed  of  2  A  +  2  B,  2  A  4-  3  B, 
&c.  He  thinks  that  such  combinations  take  place,  though  but 
seldom.  He  inclines  even  to  the  idea  that  olefiant  gas  may  be 
composed  of  two  atoms  of  carbon  to  two  nf  iiydrogen,  pl^iced  in 
the  Jbrm  of  a  rhombus,  those  of  hydrogen  being  at  the  extremities 
of  the  lonj^est  diameter.  Is  there  a  chemical  fact  which  counte- 
nances such  an  idea  of  the  construction  of  the  atoms  of  olefiant 
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gas  ?  If  there  be,  (he  notioa  may  be  coDsidered  u  an  interesdof 
conjecture ;  but  i/  there  be  no  such  fact,  tbe  notioa  ii  a  mere. 
dream.  There  can  be  no  doubt  that  if  we  give  free  liberty  to  our 
imagination  in  tbia  maDDer,  tbe  science  will  degenerate  into  a  ma» 
of  vain  speculations,  of  no  utility  whatever,  because  founded  on 
nothing  but  fmaginatioD.  My  idea,  that  in  every  inorganic  com- 
bination one  of  the  elements  enters  a*  nnity,  is  founded  on  tbe 
circumstance  that  in  all  the  inorganic  bodies  which  1  have  analyzed, 
and  1  have  analysed  a  great  number,  I  have  found  it  to  be  so. 
Besides,  If  this  were  not  the  case,  it  is  evident  that  all  traces  of 
chemical  proportions  would  disappear  ia  combioations  which  consist 
(rf  various  oxides,  tmd  could  only  be  perceived  in  the  most  simple 
ootnbinations,  I  have  tlien  founded  my  (pinion  on  experience.  Can 
Mr.  Dalton  produce  an  instance  in  which  this  opinion  is  obviously 
inaccurate  ? 

Mr.  Dalton  tlien  proceeds  to  remove  the  difficulties  which  I 
found  attached  to  tbe  corpuscular  theory.  I  shall  pass  by  tbe  fiist, 
which  he  finds  that  I  myself  have  obviated  in  a  manner  conformable 
to  his  opinion.  The  second  difficulty  consists  in  this — I  liave  found 
compounds  which  are  represented,  for  example,  by  A  O  +  1-^  B  O, 
which  k  cmtrary  to  the  views  of  tbe  atomic  theory  ;  while  a  com- 
bination of  A  6"  -t-  BO*  does  not  exist,  altltough  it  be  con- 
formable to  that  theory.  Mr.  Dalton  removes  the  first  part  of  these 
diScultieE,  by  saying,  "  the  body  B  in  sudi  a  case  has  in  reality 
tbree  atoms  of  oxygen  for  one  of  melal,  and  the  union  in  question 
is  2  A  O  +  B  O'."  I  l»ve  given  two  examples  of  which  Mr. 
DalUn  has  said  nothing.  These  examples  are  the  subaiseniate  of 
lead  (As  O*  +  1^^  P  O'J,  and  the  subsutjibate  of  copper  (S  C  + 
14-  Cu  O').  It  is  evident  that  neither  of  these  examples  admits  the 
ilaaatioti  by  which  Mr.  Dalton  has  endeavoured  to  remove  tbe 
iculty ;  for  neither  the  oxide  of  lead  nor  copper  can  contain 
three  atoms  of  oxygen,  Mr.  Dalton  adds  merely,  that  he  considen 
with  Proust,  mioium  as  a  compound  of  yellow  oxide  and  brown 
oxide  of  lead ;  from  which  it  seems  to  follow  that  he  considers  the 
suharseoiaie  of  lead  as  As  O*  +  3  P  O.  But  what  r^on  has  Mr. 
Dalton  to  consider  minium  as  comixised  in  this  manner?  The 
necessity  of  it  for  his  theory  ?  But  this  necessity  proves  ootiiing  as 
long  as'tbe  theory  itselt  is  sub  judice,  which  it  probably  will  be  fur 
a  long  dme  to  come.  We  may  likewise  explain  the  subsulphate  of 
copper  by  Bt4iposing  sulphuric  acid  composed  of  S  +  G  O,  or  black 
oxide  of  copper  Cu  +  O,  and  of  course  the  protoxide  2  Cu  +  O. 
But  here  lies  the  difficulty ;  for  we  have  other  reasons  for  consider- 
ing the  acid  as  S  -f  »  O,  and  tbe  oxide  Cu  +  2  O.  These  diSi- 
culties  cannot  be  rL'atoved  b;  a  stroke  of  the  pen.  Vet  I  am  per- 
suaded that  both  myself  end  Mr.  Dalton  will  in  time  make  use  of 
these  very  difficulties  to  determine  the  true  number  of  atoms  In 
■ucb  and  suoli  compound  bodies ;  but  we  must  in  the  first  ])lace 
make  a  much  greater  number  of  experiments  on  these  subjects  than 
ve  possess  at  iiresent ;  for  it  is  not  !)>eculation  akinc,  but  cxpui- 
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ment  gnided  nnd  accumpanKd  by  speculation,  that  can  give  us  new 
inlbmnition.  I^et  me  be  nllowet)  here  to  give  an  exainple.  Hjdrete 
of  iron  is  so  cvmposed  tliat  the  oxygen  of  Hie  oxi<)e  is  twice  that  of 
the  water;  hut  both  Mr.  Dnhon  and  myself  ^ve  fo  this  oxide  three 
ttoms  of  ox^en.  This  hydrate^  then,  is  F  O*  +  l|  H  "O.  I 
riiould  certninly  be  disposed  (o  ex^Jain  this  at  ooce,  by  supposing 
that  the  oside  of  iron  contains  six  atoms  of  oxygen.  But  in  order 
to  see  whether  there  be  otiier  prooft  for  such  an  idea,  let  us  nin 
orer  the  com  hi  nations  of  the  oxide  of  iron  with  other  bodies.  Let 
OS  examine,  for  example,  the  combinations  of  this  oxide  with  acids 
wliich  contain  six  atoms  of  oxyg«n,  but  which  in  their  neutnd 
stt}ine  combinations  contain  only  three  thnes  as  much  oxygen  as  the 
base.  If  in  these  neutral  combtnattons  with  these  acids,  the  red 
oxide  of  HTon  does  not  constitute  an  exception  to  the  general  law,  it 
ottght  likewise  to  contain  six  atoms  <^  oxygen  ;  for  otherwise  in  the 
erseniale  or  chromate  of  iron  there  would  be  for  each  atom  of  iron 
half  an  atom  of  arsenic  or  chfomiam.  Let  in  extend  these  re- 
aearehes  stiH  ferther,  and  examine  if  ^  arseniatea,  eliromates,  &c. 
can  he  formed  with  oxides  in  which  there  is  evidently  no  more  than 
three  atoms  of  oxygen,  Itc.  The  ultimate  result  of  our  researchei 
"will  probahly  be  that  four  and  six  atoms  of  oxygen,  instead  of  three, 
are  much  more  general  than  we  have  hitherto  supposed ;  and  that 
Bot  only  oxide  -of  iron,  but  silica  and  various  other  oxides  contain 
in  fact  six  artonH  of  oxygen  instead  of  three.  1  suppose  that  Mr. 
DahoD  will  agree  with  me  that  by  such  researches  we  may  render 
much  more  complete  the  beautiful  theory  for  which  he  feels  himself 
ao  much  interested,  and  for  which  we  are  in  a  great  measure  in- 
debted to  him. 

1  have  considered  it  as  a  great  difficulty  attached  to  the  atomic 
theory  that  it  does  not  explain  the  laws  concerning  the  combina- 
tions of  (he  oxides  with  each  other,  namely,  why  the  oxygen  in  the 
one  is  always  a  multiple  by  a  whole  number  of  that  in  the  other. 
Mr.  Dalton  removes  this  difficuhy  by  saying,  *'  h  is  not  the.pecnliar 
business  of  the  atomic  theory  to  explain  it  any  more  than  to  shovf 
why  all  the  metallic  oxides  do  not  mutually  combine  with  each 
other,"  But  we  must  recollect  that  the  principal  circumstance  in 
favour  of  the  atomic  theory  is,  that  it  gives  a  mechanical  and  very 
satisfactory  cause  why  elementary  atoms  unite  only  in  proportions 
which  ere  multiples  of  each  other.  We  have  observed  likewise 
tliat  tlie  compound  atoms,  that  is  to  say,  moat  of  those  wluch 
contain  oxygen,  combine  likewise  in  a  multiplex  ratio,  provided  we 
attend  Only  to  the  oxygen  which  ihey  contain.  It  is  clear  that  this 
must  be  owing  to  a  cause  similar  to  that  which  occasions  similar 
proportions  between  elementary  atoms ;  but  the  atomic  theory 
throws  ino  light  on  the  subject.  Tliis  must  be  admitted  as  some- 
thing Btill  wanting  in  the  theory ;  for  when  a  theory  only  explains 
one  half  of  the  phenomena  which  result  from  the  principle  whicli 
nutates  these  phenomena,  it  is  surely  incomplete.  I  diSfer,  then, 
from  Mr.  Dulton,  and  must  continue  to  consider  the  atomic  theory 
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aa  imperfect,  and  as  clogged  wiih  difficulties,  tilt  it  ^ve  us  sstis- 
factory  expkoatioDS  of  all  the  phenomena  relative  to  tlie  chemical 
proportions.  I  do  not  think  that  we  are  very  far  from  this  expla- 
nation, but  this  is  not  the  place  to  dilate  upon  the  subject. 

Mr.  DnltOQ  contiiiucs  to  observe,  that  the  difficulty  presented  by 
the  new  oxide  of  iron  of  Gay-Lussac  has  been  employed  by  me 
in  a  manner  "  particularly  unfortunate."  Had  not  Mr.  i^alton 
thought  it  of  importance  to  the  science  to  express  his  opiaion  oi 
the  first  pages  of  my  memoir,  before  he  was  acquainted  with  its 
general  lenour  and  termination,  lie  might  have  seen  bow  I  myself 
•  removed  the  diiliculty  in  question,  both  in  the  memoir  itself,  and 
by  my  analysis  of  the  mat^netic  iron  ores,  wliere  1  have  shown  that 
the  numbers  given  by  Ciuy-Lussac  are  inaccurate.  (Fcirsiik  til  et 
System  fiir  Mineralogien.  Stockholm,  IBM,  p.  !)7-^)  As  to  the 
expression  which  Mr.  Dalton  has  employed,  "  particularly  uofor- 
tunati;,"  I  should  luive  been  glad  to  be  deceived  respecting  it,  by 
too  little  knowledge  of  the  exact  meaning  of  the  phrase, 

Mr.  Dalton  finishA  his  observations  by  endeaiouring  to  remove 
the  difficulties  which  the  composition  of  organic  bodies  presents, 
in  which  the  number  of  elementary  atoms  is  often  very  great.  I 
had  instanced  the  atom  of  oxalic  acid  as  an  example  of  the  compo- 
sition of  organic  bodies.  'Hie  method  employed  by  Mr,  Dalton  to 
remove  that  difficulty  deser\cs  attention.  "  Were  it,"  says  he, 
"  a  matter  of  necessity,  an  anatomist  might  conceive  one  atom  of 
hydrogen  surrounded  by- nine  of  carbon,  and  the  compound  globule 
to  have  18  of  carbonic  oxide  adhering  to  it.  But  this  would  be  an 
atom  truly  forniidiililc  in  every  sense  of  the  word,  as  the  least 
friction  must  be  supposed  capable  of  producing  a  violent  explosion 
of  such  a  ma^s  of  elasticity.  I  cannot,  however,  doubt  that  Dr. 
Berzelius  having  resumed  the  consideration,  will  very  soon  discover 
and  acknowledge  that  his  analysis  is  incorrect.  In  the  mean  time, 
]  shall  give  my  reasons  for  believing  it  to  be  so." 

The  tone  of  confidence  with  which  Mr.  Dalton  finds  me  in  the  , 
wrong  in  this  passage  hHs  surprised  me  a  little,  and  so  much  the  more, 
that  "any-chemist  is  competent  to  satisly  himself  on  tbJs  head  with- 
out appealing  to  authorities."  As  to  the  organic  atoms,  and  the  difB- 
culties  which  they  present,  it  would  be  too  long  to  discuss  them  here, 
I  therefore  refer  the  reader  to  a  set  of  experiments  on  the  subject, 
which  I  am  at  present  publishing  in  the  Annals  of  Philosophy.  As  to 
my  experiments  on  oxalic  acid  aud  oxalate  of  lead,  1  acknowledge 
that  on  repeating  them  1  have  found  slight  inaccuracies ;  but  none 
of  these  have  been  in  favour  of  Mr.  Dalton's  opinion.  1  have 
found  that  the  oxalate  of  lead  had  given  me  rather  too  little  oxide 
of  lead,  and  oxalic  acid  rather  too  much  hydrogen,  Mr.  Dalton 
has  candidly  stated  liis  manner  of  analyzing  the  oxalate  in  question, 
and  the  result  which  he  obtained,    1  sbalt  likewise  state  mine.     I 
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DTEpaKfl  oxalate  of  lead  by  pouring  a  solution  of  pure  oxalic  acid 
inio  a  solution  of  pure  and  neutral  nitrate  of  lead.  )  did  not  em- 
ploy xcetate  of  lead,  because  that  salt  combines  in  part  witli  all  the 
sutKtances  which  precipitate  from  it,  as  I  have  shown  in  my  expe- 
riments on  carbonate  of  lead,  and  more  particularly  in  my  Essajr 
on  Oi^nic  Combinations.  Oxalate  of  lead  containa  no  water  of 
combination  ;  hence  it  is  easily  dried,  and  requires  only  to  be 
heated  a  few  degrees  above  the  temperature  of  the  aimosphere.  I 
burnt  it  in  a  capsule  of  thin  glass,  of  which  I  had  exactly  deter- 
mined  the  weight.  1  heated  it  in  the  flame  of  a  spirjt  lamp, 
taking  care  to  apply  the  first  heat  near  the  edge  of  the  glas$,  and 
advancing  gradually  to  the  centre.  The  oxalate  takes  fire  and 
bums  quietly.  When  the  whole  is  burnt  I  allow  it  to  cool.  I  nov 
weigh  the  glass  with  the  oxide  which  it  coniains.  This  oxide  is 
mixed  with  a  small  quantity  of  metallic  lead,  reduced  by  the  char- 
coal of  theacid.  I  dissolve  it  in  distilled  vinegar,  wash  the  residual 
lead,'  dry  it,  and  weigh  it.  To  the  weight  of  the  oside  found,  I 
add  the  quantity  of  oxygen  requisite  to  convert  the  metallic  lead 
into  oxide.  By  this  method  of  experimenting,  oxalate  of  lead 
gave  me  75"46  per  cent,  of  oxide  of  lead.  I  would  not  recom- 
mend (d  the  reader  to  repeat  this  experiment  in  metallic  vessels,  as 
of  platinum  or  iron.  When  platinum  vessels  are  used,  I  find  that 
nine  times  out  of  ten  the  reduced  lead  unites  with  the  platinum 
and  spoils  it.  As  to  iron,  every  body  knows  that  it  increases  in 
weight  in  the  fire.  As  to  the  water  which  1  found  in  effloresced 
oxalic  acid,  and  to  the  diflerence  between  the  result  of  the  ana- 
lyses of  Dxakte  of  lime;  and  of  my  analysis  of  oxalate  of  lead, 
Mr.  Dalton  will  give  me  leave  to  refer  him  to  the  experiments  of 
those,  who  in  their  analysis  of  oxalate  of  lime,  have  not  neglected 
the  water  of  combination  contained  in  that  salt. 

When  I  endeavoured  to  draw  the  attention  of  chemists  to  the 
difficulties  in  the  atomic  theory,  it  was  not  my  intention  to  refute 
that  hyppthesis.  I  wanted  to  lay  open  all  the  difficulties  of  that 
hypotlicsis,  tiiat  nothing  might  escagie  our  attention  calculated  to 
throw  light  on  the  subject.  I  wished  the  experiments  to  verify  the 
theory ;  and  I  should  have  considered  it  as  absurd,  if  I  had  taken 
the  ojiposite  road.  I  placed  beside  the  corpuscular  theory,  a  theory 
of  volumes;  because  that  theory  is  in  some  measure  connected 
with  facts  which  may  be  verified.  To  those  who  think  that  the 
theory  of  volumes  may  be  fatal  to  the  corpuscular  theory,  I  would 
observe,  iliat  both  are  absolutely  the  same  thing;  but  that  the 
theory  of  volumes  has  this  immediate  advantage  over  the  other, 
that  it  may  be  more  easily  verified.  Let  us  suppose  for  a  moment, 
that  the  theory  of  volumes  were  absolutely  demonstrated.  We 
would  then  ask,  what  is  the  difierence  between  a  solid  and  a  gaseous 
body  ?  The  answer  would  restore  to  the  corpuscular  theory  its 
rights.  It  would  be  demonstrated  by  that  of  volumes.  Tlie  only 
difference  between  the  two  theories  consists  in  the  words  atom  and 
volume,  that  is  to  say,  in  the  itite  of  aggregation  of  the  element*. 
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Chemical  proportiooa  begin  ta  bs  more  genenUy  atudiedji  bM 
chemiita  are  not  agreed  about  ths  laws  wbi^h  regulatQ  tWvu  QoQ 
party  wuti  the  opinion  oE  thos?  whom  they  eonsukr  W  aiulioritie&i 
aod  these  last  appear-  to  siispcDtl  their  judgment,  becaiu^  ^ 
opinioa  requires  to  be  veriGed  by  exj|>erkDeata,  the  mmhar  ^od 
'  difficulty  of  which  is  revolting  to  their  miods.  Let  me  be  per-, 
quitted  to  point  out  here,  wh«t  ia  WJ  ppisioD  oi^ght  ^  bf  tb^ 
principal  object  of  their  examination. 

Chemical  proportions  depend  upon  two  c«rdii»l poipta :  l.Thq 
proportions  in  which  the  elementary  atoma  unite.  2.  The  pn^tPi* 
tions  in  which  the  compound  stoma  combine.  The  fix>t  of  tb^sf  tn 
A  aec«isary  consequeoce  of  the  atomic  theory  \  KPf)  W  th«  Qumtte^ 
«f  combinations  which  it  includes  is  very  Umited,  almqif  ttw  vWiU 
of  them  have  been  examined,  witbout  unding  a  single  exception  b> 
the  Uw.  Henc«  this  point  is  very  ^tie^ly  i^mitledt  Th?  ca^it 
ja  very  diSer^nt  with  ine  second  piUDt.  It  includes  aq  almost  in-, 
Qnite  number  of  compounds,  varying  in  their  elemepts  as  to  the 
tmmber  of  compound  atoms  which  they  (soat^.  1  have  ex^D|u^4 
a  great  number  of  these  substapoes,  and  as  they  are  for  the  miaa^ 
part  composed  of  oxides,  I  paid  particular  atteittio^  to  the  oxygen 
which  they  contain.  Tlie  laws  whlcl)  I  roo^dered  qiyself  at  ra- 
lit  led  to  establish  from  these  experiments  ar«  well  known. 

The  first  cardinal  point  being  established  we  m^ist  endeavKiur  ta 
eetabiish  or  rtfiite  the  second.  If  the  accuracy  of  my  experimeoH 
be  admitted,  I  think  their  number  is  such  that  the  second  point 
also  may  be  considered  as  verified.  If  this  accuracy  bp  4ot  ad- 
putted,  it  ia  obviously  ceuessary  to  repeat  my  expeninentSi  fod 
produce  other  analogous  ones.  My  experimeota  bBv«  informed  Btft 
how  very  difficult  and  even  painful  this  kmd  of  labour  ia ;  but  it  ia 
absolutely  necessary.  1  kuow  of  only  two  chemists  who  havQ 
hitherto  occupied  themselvc;  with  this  e&amination,  namely, 
Mr.  Vogel,  of  Bayreutli ;  and  Dr.  Thomson,  of  London.  The 
€[st  undertook  the  analysis  of  a  set  of  double  salts,  qifstly  con- 
taining water  of  crystallization ;  th^t  is  to  say,  co[n|xned  of  three 
or  four  oxides.  The  results  which  he  obtained  corresponded  with 
the  law.  Dr.  Thomson  has  in  a  theoretic  dissertation  gone  ov^r  a 
great  number  of  saline  combinalious*  He  inclines  to  fidiwt  tjtf 
tow. 

This  law  is  of  much  more  importance  than  may  be  stippqsed  *t 
Qrst.  It  deserves  therefore  the  most  caiefuO  and  impartial  MWnir 
aatioB.  Were  it  not  for  this  law,  no  combinatioB  oompcned  of 
several  oxides  could  be  calculated,  nor  any  analysis  verihed  in  9 
decisive  planner  for  the  theory.  For  it  is  clear,  that  if  th^re  he 
eomhinations  expressible,  for  example,  by  2  A  O'  +  4  B  0* 
+  7  C  0  +  5  il  O  3  or  if  nature  were  to  allow  us  tp  chani^ 
the  numbers  in  the  formulas  in  any  manner  whatfver,  in  such  a  case, 
all  idea  of  deiermiuute  proportions  would  disappear,  io  pioportioq 
as  these  combinaitons  became  more  complicated. 
It  i«  Uitewiw  by  means  of  the  law  coDcerniog  tbe  combioatioo 
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of  <)Kides'  nith  each  other,  that  we  can  hope  to  penetrate  into  the 
lecrets  of  organic  composition.  When  that  law  is  demonstrated, 
the  theoiy  ^  chemical  proportioiw  may  be  considered  as  esta- 
Uisheil. 

It  19  absolutely  necessary,  that  every  person  who  repeats  an 
analyni  in  order  to  ascerttiin  its  accuracy,  should  be  acquainted 
with  all  the  retjuitites  to  make  an  exact  analysis,  in  the  same 
degne  as  the  amhor  of  the  work  which  he  proposes  to  examine. 
Otherwise,  he  takes  upon  him  to  jud^  his  master.  Accurate 
chemical  analysis  is  half  an  art,  half  a  science.  He  who  does  not 
unite  both  in  one,  will  never  be  in  a  condition  to  make  an  exact 
analysis.  We  must  always  chuse  that  meihod  in  which  the  pre- 
cisioD  of  result  depends  the  least  on  the  dexterity  of  the  operator. 
We  must  Kkewise  be  able,  from  long  experience,  to  avoid  all  the 
circumstances  by  which  the  result  would  be  rendered  inaccurate, 
that  neither  from  for^tlulness,  carelessness,  or  ignorance,  wc  may 
beglect  to  observe  and  remove  them.  These  circumstances  are 
generally  of  such  a  nature  that  chemists  usually  pay  no  attention  to 
3«m ;  yet  they  are  of  considerable  importance  when  our  object  is 
to  obtain  the  utmost  possible  accuracy.  The  most  skilful  chemist 
will  continue  Img  an  apprentice  in  the  art  of  analysis,  if  he  has 
not  been  in  the  habit,  from  ilie  commeDcement  of  his  stuthes,  to 
attend  to  these  circumstances.  Long  experience  is  even  often 
necessary  before  we  discover  their  existence,  unless  we  have  the 
advantage  of  beitig  informed  by  others. 

When  we  have  to  judge  between  two  different  analytical  methods, 
or  between  two  different  chemists,  we  must  he  well  acquainted 
with  the  methods  employed ;  and  hotfa  the  method  and  the  repu-' 
tation  of  tite  author  ought  to  enter  for  something  in  our  judgment. 
If,  for  example,  we  have  to  compare  two  experiments  on  the  com- 
position (rf  a  metallic  oxide,  one  of  which  was  made  by  dissolving 
the  metal  in  nitric  acid  in  a  phial,  from  which  the  acid  was  then 
evaporated,  and  the  residue  exposed  to  a  strong  heat :  if  the  other 
was  made  by  precipitating  the  sdution  in  nitric  acid  by  means  of 
an  alkali,  filtrating,  &c.,  it  is  presumable,  that  supposing  tht  same 
dexterity  in  the  operators,  the  first  experiment  is  more  accurats 
than  the  second,  because  it  has  been  less  exposed  to  the  influence 
of  circumstances.  It  is  necessary,  however,  that  he  who  judgep  of 
two  results,  should  know  the  circumstances  that  may  render  the 
one  or  the  other  inexact.  We  must  know,  far  example,  that  the 
first  experiment  can  scarcely  have  any  other  error,  than  giving  loo 
great  a  quantity  of  oxygen  to  the  oxide.  This  may  be  either  owing 
to  the  application  of  too  little  heat,  or  (which  is  more  usual)  to 
tbe  glass  not  having  resisted  the  action  of  the  nitric  acid  during  the 
evaporation,  so  that  a  little  nitre  is  formed,  the  acid  of  which  in- 
creases  the  weight  of  the  oxygen  that  we  think  we  have  found. 
(Iliis  circumstance  long  deceived  me  in  my  first  experiments  before 
I  perceived  it.)  The  other  method  of  operating  can  have  no  other 
tfror  than  indicating  too  little  oxygen,  if  ammonia  has  bcM  em*' 
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ployed  to  precipitate  the  oxide.  But  if  a  fixed  alkali  has  been 
raiployed,  the  result  may  be  too  gtfeat,  a>  well  aa  too  small ;  for  if 
the  precipitate  has  not  been  well  washed,  there  wiU  remain  in  it 
mtrate  of  potash  or  of  wda.  Or  if  too  much  alkali  has  been  em- 
ployed in  precipitatiog,  a  portion  of  that  alkali  for  the  most  part 
combines  with  the  oxide,  and  cannot  afterwards  be  removed  by 
washing.  But  I  should  never  have  done,  were  I  to  point  out  here 
all  the  drcunutaDces  requisite  to  make  an  accurate  analysisj  and  to 
judge  of  its  accuracy. 

It  is  obvious,  that  the  theory  of  chemical  prr^xirtioiu  is  inti- 
mately connected  with  the  gea^  theory  of  chemistry ;  but  it  is 
necessary,  that  those  who  labour  either  to  examine  it,  to  verify  itj 
to  extend,  or  apply  it,  should  have  their  eyes  constantly  fixed  upoa 
'  die  whole  of  chemistry.  They  must  not  adopt  any  theoretical 
explanation,  till  they  have  seen  that  it  is  not  in  contradiction  with 
any  other  part  of  the  theory,  which  we  have  reason  to  consider  ai 
well  founded.  This  is  a  circumstance  which  chemists  cAen  neg- 
lect, though  it  is  of  the  highest  importance ;  and  without  attending 
to  i^  we  cannot  expect  to  make  any  valuable  improvement  in  the 
theory  of  cheiaistry.  Long  custom  is  necessary,  and  a  very  ex- 
tensive acquaintance  indeed  with  cbemistir,  to  have,  so  to  speak, 
the  whole  science  before  our  eyes,  in  orcler  to  be  able  to  judge, 
without  long  reflectioD,  whether  an  ingenious  explauation  of  some 
phenomenon  be  inconsistent  or  not  with  some  othef  part  of  the 
theory.  It  is  from  not  attending  to  this  circumstance,  that  che- 
mists of  the  greatest  distinction  sometimes  adopt  ideas  respecting 
some  pcnnts,  which  are  ioconsistent  with  other  opinions  equally 
adopted  by  them. 

I  shall  here  give  an  example  of  this.  Dr.  Thomson,  whose 
merits  as  a  skilful  chemist  do  not  stand  in  need  of  any  "panegyric 
,  from  me,  has  Examined,  {Atatals  of  Philosophy,  iii.  139,)  the 
laws  relating  to  the  combination  of  oxides  with  each  other}  an 
examination  for  whicli  chemists  are  much  obliged  to  him.  He 
then  says,  "  the  more  I  have  examined  this  law,  the  more  correct 
in  general  does  it  a[^>ear."  la  the  same  volume,  page  106,  speak- 
ing of  iodine,  this  philosopher  expresses  himself  as  follows :  **  How 
much  these  new  discoveries  must  alter  the  presently  received 
chemical  theory,  and  how  they  serve  to  confirm  Davy's  optnioa 
respecting  muriatic  acid,  is  too  obvious  to  escape  attention."  Btit 
had  the  author  at  this  moment  called  to  his  mind  the  cooyitution 
of  the  submuriates  with  water  of  combination,  he  would  have 
found  that  the  laws  concerning  the  combinalioa  of  oxides,  and  the 
theory  of  Davy  respecting  muriatic  acid,  are  absolutely  irrecoa- 
cileable ;  and  that  either  the  one  or  the  other  of  these  must  be 
abandoned  as  erroneous.  If,  at  this  time,  the  external  resem- 
blance of  crystallized  iodine  to  the  oxide  of  manganese  crystal- 
lized had  recalled  the  last  of  these  to  his  mind,  he  would  perhaps 
have  found,  that  it  is  not  more  difficult  to  conceive  how  the  first 
disengages  an  excesi  of  oxygen  to  combine  with  th&  bases,  tliM 
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how  the  last  dbeni^ea  an  excess  of  oxygen  to  combin*  with  the 
acids* 

But  I  have  allowed  myself  perhaps  to  be  carried  too  far  by  ideaa 
which  have  spontaneously  followed  each  other  in  my  mind.  I 
hope,  however,  that  I  have  drawn  the  atteniion  of  the  reader  to 
circumstances  which  may  be  of  some  importance  in  the  exami- 
nattmi  of  chemical  proponions,  as  well  as  in  the  theory  <^  chemistry 
in  general.  * 


Article  XI. 
Magnetical  Olstrvaliom  at  Hackney  fVick.    By  Col.  Beftufby. 
Laatade,91o»'40-3"Karfli.     LMi|1tadeWeiliitTiiMa"V^. 
N  1814. 


MonilDg  ObKiT. 

Noon  Ob«r». 

Ewolns  OijKtT. 

Hoot. 

Varialion. 

Hour. 

Variation. 

Hour. 

Variation. 

Dec.    18 

8i>  W 

W   IT   ST' 

' 

Ditto  11 

8    45 

M    8S    S7 

1    46 

84    84    SO 

Ditto  9( 

8    30 

14    81     60 

1    SO 

U    81    68 

DlHo  81 

S    46 

!4    19    IT 

1    45 

14    H    03 

Ditto  ei 

8    45 

t4    IT    es 

1 

Ditto  ii 

8    46 

!4    10    89 

1    80 

M    81     SS 

S    45 
8    46 

M    15    80 

Ditto  S5 

i 

Ditto  81 

8    46 

^ 

Ditto  8f 
Ditto  t9 

1    85 
1     SS 

84    le    95 
H    IS    35 

a  49 

84    IT    13 

Ditto  3( 

1    35 

M    SO    88 

Ditto  81 

1    80 

184    IB    45 

1814. 
Mun  of       rHoroiDg 
Olwenationi     ^Ifoon 
in  Dec.        (  B* enlng 
?  Horn  ins 
Ditto  In  Mot.  J  Noon 

(,  Evening 


t   »  iv Vuiailoa  «•  IS*  Os">  _  , 

t    1    SO IMtto         U    80  SO  S  ""'■ 

t  —    ■-- Ditto         —    —  —  Kot  OlM. 

t    8    41 Ditto  M    10  30  l„   , 

H    I     40 Ditto         84    80  «   l  "«"■ 

it  —    — Ditto         —    —  —  Sot  obf,   ' 


■  I  mnit  nuke  a  remark  bere.  It  bai  alrradj  atrnck  me  more  than  once,  tbat 
Dr.  Brrzeliaa  and  mjielf  rraion  frDm  diOerent  priaciplei  t  for  be  ba>  freqoentlr 
pointed  oot  facta  whicb  he  uiid  were  incuoaiiteot  irith  the  theory  of  martMic  «eid 
bj  V^yy,  nbeu  1  injself  conld  not  perceive  viy  iDroniiitenc;  in  them,  f  tco  in 
Ibe  prewnl  example,  I  feel  mycelf  in  the  sane  predicameDt.  I  am  ouable  to  ae* 
may  inconalslencj'  belneen  tlic  facta  ettabliihed  rnpeclinE  the  labmnrialea,  and 
the  opiaiana  I  entertain  reipeclio;;  chlariue.  But  if  Dr.  Berzeliua  will  itale  thl> 
IncoiuialencT  in  plain  lenai,  ao  ihiil  I  can  lee  what  he  meana,  1  ahall  examine  it, 
and  If  1  find  it  to  b«  at  b«  wji,  I  bhall  bo  Tir;  tMdv  to  anbiftce  hit 
•pinion/— T,  ,  , 
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84    21    *i  ]■"««• 

—    _    _  Not  <dit, 


Hcuor        fMflTBlnj       at  8*  SB' V«rta«oD  t4»  14*  08"1 

OiKerraticMH     JNoon            at  1  4S Ditto  "'  *"  " 

in  OcL         (  Evening       at—  — TUtlo 

rMorning      at  8  3S Ditto  84  14  33  ) 

DittolnBcpl.    ^Noon            at  I  39 Ditto  S4  S3  11   [  West. 

(Bvenlas       at  8  19 Pitta  M  10  fiO  ) 

rHoriuiif       at  8  36 Ditto  M  14  13  ^ 

Ditto  in  Aoa.  ^  Noon            at  1  30 Ditto  S4  iS  46    vWcit. 

'"-—'"       at  e  W Ditto     ,     S4  l«  3t    1 

at  S  41 DItt*  S4  IS  e»  1 

at  t  49 Ditto  24  S3  44    VWmI. 

at  6  U Ditto  S4  IT  00  J 

U  8  44 Ditto  84  13  10  *) 

B(  I  30 Ditto  94  83  48    >We>t. 

at  8  K Ditto  S4  19  99  J 

«t  8  45 Ditto  S4  13  18  i 

at  I  44 Dtlto  94  88  13    >W«I. 

at  e  38.....  Dilla  94  IS  14  J 

at  8  45 Ditto  94  18  fi3  1 

at  1  48 Dlllo  84  83  53    >Weil. 

kt  0  8g....,  Ditto  94  IB  90  J 

at  8  Sg Ditto  94  14  99  1 

at  I  U nttto  84  83  08    >WMt, 

at  e  II Ditto  84  15  S3    J 

at  8  4T Ditto  S4  14  50  !«.» 

at  1  48, ..-Ditto  S4  SO  58  /         ' 

at  —  — Ditto  ~~  —  ~  Kot  oU. 

at  8  58 Ditto  84  15  05  1^^ 

U  I  53 Ditto  84  19  03  J          ' 

•1—  •- Ditto  —  -.  —  Notabt. 

at  8  63 Dlno  84  IT  39  1«^ 

at  1  SI Ditto  84  80  30  J 

at—  ~ Ditto  —  —  —  KotoU. 

at  8  40 Ditto  94  n  IT  lw« 

M  1  54 Ditto  84  80  84/^^ 

at—  — pitta  —  —  —  Notofai. 

(Norniag      at  8  45 Ditto  84-  15  41  1  «_, 

DitloInOct.   ^Koon           M  I  M Ditto  94  «  53/" ** 

(.Enniag      at—  — Ditlo  —  —  — ^otoba. 

fHomiii      at  8  63 Ditto  84  15  48  1 

Ditto  In  Sept.  .{  Noon         at  8  08 DiUo  94  89  38   S'Wot. 

(.ETrntag      af,   6  03 Utto  94  16  04  J 

rMonriig      at  8  44 Ditto  84  15  S5  "l 

DIttit  in  Ai«.  <  Noon          at  9  08 Ditto  94  93  39    J>Wnt. 

(Evening      at  T  05 Ditto  94  IS  06  J 

f Morning      at  8  3T Ditto  M  14  39  1 

plltb  Ib  Jul;.{  Noon           at  1  50 Ditto  94  93  Ot    ^W«l. 

levenloK      at  1  08 Ditto  84  IB  43  J 

fHonUog      at  8  30 Ditto  84  18  55  1 

IHtto  Id  Jane.  ^  Noon           al  1  33 Ditto  84  98  IT    >WciL 

[.Evening      at  T  0^ Ditto  84  16  04  J 

rHonilng     at  8  39 Ditto  84  18  08  1 

Oitta  in  Maj.  /  Noon           at  1  ST Ditto  94  90  54    >We»l. 

lEftBlBg      at  e  40 Ditto  H  13  4T  J 

fliM«iiig     at  S  SJ Ditto  94  09  18  1 

Ditto  laAprD.^NoM         m  0  5» Ditto  84  81  19   >Wm1, 

'CEwalBC     mt  S  4« Dilt*  94  13  9»  J 
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MoTDiiV 

DbMrr. 

Noon  ObH^T. 

ETeaiDs  OlMer*. 

Honr.     VwlUion. 

Honr. 

Tariation. 

Hour. 

Vatiwion. 

Jm.      I 

8*  50'  14' 

H'  01' 

I*  85" 

84>  80'    M' 

Ditto    8 
Ditto    3 

8    50    84 
a    50   M 

17    50 
IT    94 

1     35 

84    IS    46 

DItU    i 

8    50   i4 

19    90 

1     55 

94    90    38 

Ditto    i 

8    SO    H 

IS    00 

1    36 

94    80    50 

IHtto    6 
Ditto    7 

8    45    84 

17    08 
15    48 

1     40 

84    ID     16 

c 

1 

Ditto    ( 

8    45    H 

16    53 

1     40 

i4    90    43 

1     35 

94    19    83 

Dill.  I( 

8    40    M 

IS    36 

I     45 

8*    IT    46 

Ditto  11 

8    45    U 

14    89 

1    35 

94    IS    00 

Ditto  19 
Ditto  13 

SS,1 

IS    5S 
IT     M 

1    M 

84    l»    80 

Ditto  14 

8    45    M 

IS    08 

1     90 

94    90    ST 

Dtito^  11 

8    45    14 

16    30 

1     95 

94    18    96 

Ditto  1( 

8    40    U 

IT    09 

I     35 

14    19    41 

DiUo  17 

8     45  194 

16    49 

I     50 

94    80    01 

Comparison  of  the  Fariatums  in  the  Years  1813  and  1814. 


MoteIhb  

1813. 

1814. 

DiffercDce. 

April 
Ma,- 

84°  09'    18" 
84    SI     SO 
M     15    85 
^     IS    08 
84    20    54 
84-  ■  13    4T 
84     18  '  85 
94    98     IT 
84     16    04 
24     14    38 
84    IS    04 
84     16    43 
94     15     55 
84    83    SS 
24     16    OS 
84     IS    46 
84    88    38 
24     16    04 
84     IB    41 
84    88    5S 

94     17     IT 
84    90    34 

84     IT    39 
84    20    30 

84'   ly  53" 
84    S3    58 
84     Ift    90 
84    19    49 
84    88     13 
94     16     14 
94    IS     10 
84^.89    48 
84.. 16     18 
A     13    99 
84    93    44 
S4     17    00 
84    14    13 
94    93    48 
94     16    31 
34    14    33 
84    23     17 
24     16    50 
84    14    08 
84    81     45 

94     16    90 
94'90    8T 

94     16    09 
84    20    36 

+     S'  35" 

EYenioB..-.. 

^     0    06 
♦     0    47 

+     8    ST 

J«oe 

(mSb  ■.::::;:: 

+     0    85 

Jnl, 

fM3s'.:^ :::.": 

-     1     OS 

+     0     IT 

Aog. 

5»=r'.  :•::••:• 

-      I     48 
■f     0     IS 

+     0    9S 

iq,l. 

Moraine    

■  Sooa.       .. 

-      I      IS 
+     0    45 

(Mornlni;   

-     1     SS 

&.;•.;::::: 

-    0    BT 

(E«niog    

jn'r"'  ■■::■•■.•. 

+     0    8S 
+     0    08 

Dec.  19. ^la  taking  the  mean  of  the  observations  for  the  month 
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of  December,  the  Tariatioii  on  the  l!Hh  b  rejectedj  on  account  of 
its  being  unusually  great. 

Jan.  10,  1815, — ^Tbe  needles  Tibrated  between  three  and  four 
minutes ;  and  ia  the  night  the  wind  blew  very  hard,  with  nin, 
from  the  weat. 

Jan.  1 1. — 4t  the  morptng  observation  the  needles  vibrated  three 
end  four  minutes.  The  wind  still  blew  very  hard,  and  continued 
during  the  day.  At  noon  the  vibration  of- the  needles  was  seve* 
^ioutes, 


Article  XII. 
Analtse$  o?  Books. 


MemoTTS    of  the   Wemerian  Naivrai  History   Society,  Vol.  ft, 
Paxil.    For  the  Yeare  1811,  1812,  1813.     Edinburgh,  1814. 

Trb  Wernerian  Natural  History  Society  was  founded  in  Edinr 
hurgfi,  in  1808,  for  the  purpose  of  cultivatihg  all  the  different 
branches  of  natural  history ;  though,  from  the  name  given  to  it, 
we  are  led  to  suppose  that  geognosy  occupied  the  chief  place,  at 
least  in  the  opinion  of  the  original  founders ;  as  that  name  Is  de- 
rived from  Werner,  the  celeb»led  founder  of  that  important 
science.  We  bad  no  opportunity  of  noticing  the  first  volume  of 
Memoirs  published  by  this  Society,  as  it  made  its  appearance  before 
the  commencement  of  the  Armalj  ofPfalosophy.  The  present 
volume  contains  20  papers,  which  we  shall  notice  in  their  order. 

1 .  Outlines  of  (he  Mineralogy  d/*  the  Ockil  HtlU.  By  Charles 
Mackenzie,  Esq. — This,j)aper  naving  been  already  published  in 
the  Annais  of  Pkilosdphy,  vol.  iii.p.  116,  we  shall  satisfy  our- 
selves with  a  ven^  short  account  m  it  here.  The  Ochils  are  a 
beautiful  chain  of  hills,  lying  cbieflv  in  Ferthsliire  in  Scotland, 
and  dividing  Strathern  from  uie  river  district  of  the  Forth.  These 
mountains  are  all  clothed  with  verdure,  and  many  of  them  culti- 
vated to  the  verv  top ;  hence  the  locks  of  which  they  consist  are 
seldom  e:iposed,  and  the  task  of  ascertaining  tlieir  structure  is 
attended  with  almost  insurmountable  difficulties.  It  is  not  sur- 
prising, therefore,  that  Mt-.  Mackenzie  was  unable  to  determins 
exactly  the  relative  position  of  the  different  roclu,  and  consiequentty 
the  class  of  formations  to  which  they  belong.  For  my  own,  part, 
I  consider  the  Ochils  as  very  like  ijie  Pentlands  in  tbeir  stniciure, 
and  think  that  bath  consist  of  a  series  of  rocks,  not  exactly  similar 
to  any  that  Werner  has  described  as  constituting  either  the  floetz  or 
the  Soetz  trap;  though,  the  lowest  beds  excepted,  they  sCcm 
^ore  connected  with  the  latter  than  the  former.    1  suipiect  that  a 

Dcinz.SDvCoOQlC 


1815.]  Wenerim  Natural  History  Socutt/i'  I3S 

carefiil  study  of  these  two  chains  of  mountaios  will  occasion  some 
alterations  in  the  present  Werneriaa  arrangement  of  floetz  trap 
rocka.  The  rocks  of  which  the  Oohils  are  composed  are  the  Ibl- 
lomng  :— 

1.  Bed  sand-stone. 

2.  Amygdaloid. — ^Baiis  <^y-stone. 

3.  Grey  sand-stone. 

4.  Lime-stone. — Very  uncommon. 

5.  Slate-clay.— Abo  in  small  quantity. 

6.  Clay-stone. — ^Abundant, 

7.  Tuff. 

8.  Basahic  clink-stone. — Peculiar  to  the  Ochils. 

9.  Green-stone, 

10.  Clay-stone  porphyry, — Common. 

11.  Felspar  porphyry. 

12.  Compact  felspaT.-^Common. 

The  veins  which  occur  in  these  moantains  ccmtain  calcareom 
•pan,  steatite,  sulphate  of  barytes,  iion,  cobalt,  sUver,  copper, 
Ifad.  ' 

Were- those  geologists,  who  consider  all  green-stone,  basalt,  and 
porphyry  slate,  as  lava  emitted  from  volcanoes,  to  examine  the 
•tructare  and  relations  of  the  Pemlands  and  Ochils,  it  would  pro> 
bably  induce  them  to  modify  their  opinions. 

2.  A  GMloeiciU  AccmaU  o^  the  Southern  District  of  Slirling~ 
skiref  commonlt/  called  the  Campsie  Hills;  with  a  few  Remariu 
relative  to  the  two  prevaiUng  Theories  as  to  Geology,  and  soma 
Examples  given  ilautraiive  (f  these  Remarks.  By  Lieutenant- 
Colonel  imrie,  F.R.S.  £din.  —  This  district  constitutes  a  part 
cS  the  very  extensive  independent  coal  formation,  which  occupies 
■o  great  a  portion  of  the  southern  part  of  Scotland,  extending 
fimn  the  GemuuiSea'at  St.  Andrews  to^  western  puts  of  Air- 
(hire.  The  district  described  by  Col.  Imrie  consists  of  ranges  of 
hills  running  north  and  south,  and  separated  by  narrow  valleys. 
He  found  tlut  these  hills  are  composed  of  beds  which  have  toe 
fijUowiiw  position,  beginning  with  the  lowest  bed.  - 
1.  Shale. 
3.' Park  bluish  grey  lime-stone  with  entrocbi. 

3.  Slate-clay. 

4,  Sand-stone. 

'  $.  Slate-clay  mixed  with  glance  coal, 
6.  Dark  bluish  grey  lime-stone, 
7-  Slate-clay. 

8.  Sand-stone. 

9.  Slate-chiy. 

10.  Sand^stone. 

1 1.  A  very  thick  bed  of  green-stone. 

All  thopebedsevidently  belong  to  the  independent  coal  forma- 
tioni  except  ^  ■ppennost  bed  of  greeQ-tt9De„  which  frpta  in 
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posltiof^  ■[»)  ib  being  confined'  to  the  top  of  the  hitls,  piobaMy 
belongi  to  the  newest  floetz  trap. 

Col-  Imrie  accountg  for  this  dUappeanince  of  the  greenrstonej 
by  currents  of  water  which -formerly  flowed  fiver  this  dutrict  from 
east  to  west ;  ^nd  he  points  out  traces  of  tliese  currents,  in  scratches 
still  remaining  on  the  sur&ce  oS  the  green-stone,  and  in  the  parti- 
cular configuration  of  the  hills.  Tliis  is  the  ingenious  speculation 
of  Sir  James  Hall,  to  which  he  has  giveo  plauubility  by  his  usual 
industry  and  addrces.  Bui  it  is  a  very  hazardous  speculation,  the 
sources  of  mistake  L>eiDg  almost  tnnumcrabiet  and  the  means  of 
correcting  error  very  scanty.  Tlie  speculation  seems  to  have  ori- 
ginated with  .Saussure  and  Dolomieu^  wlio,  however,  were  never 
able  to  toake  touch  of  it. 

Col.  Imrie  has  entered  into  some  discussions  lespccting  the  ig- 
neous or  aqueous  origin  of  green-stone.  He  has  shown,  by  an 
example  from  the  iicighhoui4tood  of  Caitbage,  that  colilrans  may 
be  formed  in  substanoes  depoeited  from  water ;  and  by  an  example 
from  tlie  Lipari  Islands,  that  they  may  be  formed  likewise  frcnn 
lava.  Obsidiitn  and  pumice  he  considers  as  of  vulcanic  origin. 
I  sliould  like  much  to  knew,  whether  the  coinpositioa  of  the  ob- 
sidian found  in  Hungary  be  the  same  with  that  found  in  Iceland, 
JL'^ri,  aod  the  Peak  of  Teneriffe.  It  is  very  likely  that  th^ 
would  be  found  to  ditTer ;  and  that  the  dilute  about  the  aqueous  car 
jgacous  origin  of  diis  mineral,  has  originated  from  giving  the  same 
name  to  two  different  species. 

3.  diemical  Anah/sis  of  a  Specimen  of  Magnetic  iron  Orejrom 
. Greenland.  By  Tlwmaa  Thomson,  M.  D.  F.RS.  U  and  E.— "f be 
analyeis  of  the  ores  of  hon  constitutes  one  of  the  most  difficult 
.  parts  of  mineral  ogical  cheoaistiy.  The  present  example,  conv- 
pared  with  the  Swedish  eras  lately  analyzed  by  Berzelius,,  is  sulR- 
£ient  to  show,  that  more  thsn  one  species  of  magDctic  iron  ore 
eirisis.  Berzelius's  ores  were  combinations  of  black  and  red  oxides 
of  iron.  My  ore  contained  titanium,  and  from  the  qunodty  of 
red  oxide  of  iion  obtained,  ( 126'5  frOm  100  of  tlie  ore,)  it  is  obvioui 
that  part  of  the  iron  must  liave  been  inlhe  metallic  state.  This  is 
further  confirmed  by  the  effervescence  of  the  ore  ^vilh  muriattc 
acid.  The  speculation,  that  the  ore  consists  oS  an  unknown  pro- 
toxide of  iron,  is  supported  by  too  sli^t  analogies  to  be  admitted. 
.  4.  Descriptum  of  a  Sword  Fish  found  in  ths  Frilh  of  FbrlA,  in 
JuTie,  lail.  By  William  Elfoird  Leach,  Esq.  F.L.S.  W.S.  &c. 
— To  this  species.  Dr.  Leach  gives  the  name  c^  XipUas  Ronde- 
letii,  because  he  thinks  It  was  first  discovered  aid  described-  by 
Bondeletius.  'llie  Xiphias  Gladius  is  Ukewbe  probably  found  In 
the  Frith. 

5.  Some  Observations  on  the  Getms  SquaJas  of  Lutaeeus,  with 
Descriplions  and  outline  Figttres  of  two  British  Species.  By  William 
Elford  Leach,  Esq.  F.L.S.  W.S.  Ac— Dr.  Leach  <livides  the 
frmily  Of  the  squaluiidffi  into  four  genera,  as  SoUovit : — 
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*  Pimta  anon. 

1.  Pinna  caudaUi  lumta Squalos. 

2.  PJDoa  cKudalis  in^ularis Galeus. 

*  Prnna  aaaU  nuiia, 

3.  Ot  ante  oculosaitum Squatina. 

4.  Oi  pmie  ocukM  sitam Acanthios. 

The  -two  species  which  be  describe),  a^,  1 .  The  galeus  naa- 
ielia,  the  squakts  musleha  of  liniueiu.  The  specimen  examined 
was  caught  ia  the  Frith  of  Ftmb.  2.  The  sauabis  selanorms, 
from  a  dried  specimen  in  the  Museum  of  the  Univeraity  of  Edin- 
burgh, caught  in  Loch^e,  and  described  hj  the  late  Dr,  Walker, 
y  6.  An  Essay  on  Sponges,  with  DescriptUms  of  all  the  Species 
/\  that  have  been  discovered  on  the  Coast  of  Great  Britain.  By 
George  Montagu,  Esq.  F.  L.  S.  and  M.  W.  S. — This  isa  veiy  curious 
and  elaborate  paper ;  but  from  its  nature,  scarcely  susceptible  of 
tiseful  abridgment.  Mr.  Montagu  coostden  sponges  as  animals 
destitute  of  alt  motion,  and  possessed  of  wgatis  of  digestion  similar 
to  those  of  plants ;  in  short,  they  are  plants  as  to  structure  and 
properties,  but  they  are  of  aiv  animal  nature  ;  becanse,  when  dii- 
lilled,  they  yield  rbe  same  products  with  other  animal  bodies.  H« 
gives  a  description  ol  no  fewer  than  39  species  of  British  spoogea. 
Only  14  spcciea  were  previously  known,  so  that  be  has  nearly 
tripled  the  list.  I  wish  he  bad  been  at  the  trouble  to  make  hm 
title  grammatical.  He  has  made  it  Spongia  BritaDoica,  instead  of 
Spongise  BritannicsB,  which  is  the  true  title, 

7.  Mineralogical  Description  of  Tinto.  By  Dr.  Mackaigbt. — ; 
l^nto  is  a  mountain  in  Lanarkshire,  about  2300  feet  above  the  level 
of  the  sea.  According  to  Dr.  Macknight,  it  is  composed  of  floetz 
rocks,  which,  probahTy,  rest  upon  greyrwacke,  of  wbii^  the 
neigfabourine  bills  are  composed.  The  lowest  bed  is  a  cooglo- 
merate,  haviiq;  «  basis  of  clay,  with  a  dark  greyish  colour,  and 
amnewbat  resemUing  an  intimately  minted  green-stone.  The  frag- 
menu  it  contains  are  water-worn  masaes  of  transition  rocks,  as 
grey-wacke,  grey-wacke> slate,  iron-clay,  and  common  fiinty-slate, 
with  veins  of  quartz,  llieie  are  also  nodules  of  quartz,  mica, 
felspar,  splintery  hom-sUwe  and  fel^r,  passing  into  conchoidal 
horn-8t(me.  Over  this  conglomerate,  which  constitutes  tho  base  ot 
.  the  mountain,  masses  of  cky-stone,  gr«en-stone,  and  green-stone 
passing  into  clink-stone  and  poiphyiy-slate,  successively  appear, 
till  we  arrive  at  the  summit  of  the  mountain,  which  consists  <rf 
compact  felspar,  and  fe^nr  pc«phyry.  These  different  rocks  pro- 
bably concutute  so  many  beds,  but  the  point  was  not  ascertained. 

S.  Sfurrt  AcCQimt  of  Ike  Rocks  which  occur  in  the  Neighiourkoa^ 
of  Dundee,  By  the  Rev,  John  Fleming,  Flisk. — Tliese  rocks  are 
all  fk>etz.  A  porphyry  with  base  of  compact  felspar  altemates  with 
^nd-sione,  west  from  Dundee ;  and  the  sand-stone  fills  «p  several 
hollows  in  the  porphyry.  Further  east,  rocks  of  green-stope  and 
cilay-stooe  appear,  and  die  green-stone  seeoH  to  pass  ipto  clink- 
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9,  Ohiervatma  on  Ihe  Mmeralwu  of  the  Netghhourhood  of  St. 
Andrea' Sfi^FiJe.  Bjr  the  Rev.  Sma  Fleming,  FUBk.~'niat  put 
of  Fire,  which  u  on  tlie  nonb  side  of  the  Eden,  consists  of  floetz 
formations}  but  the  southern  part  of  the  county  a  composed  of  the 
independent  coal  forpiatiou.  St.  Andrew's  lies  at  the  north-east 
corner  of  the  indepeodent  coal  formation,  llie  rodcs  there  are  of 
two  kinds:  1.  Rocks  beloogiog  to  the  independent  coal  formatioB. 
2.  Rocks  belonging  to  the  newest  floetz  trap.  The  fim  are  sand- 
stone, coal,  slate-chiy,  and  clay-iron -stone.  Of  the  second,  only 
two  rockti  are  described,  namely,  basalt  and  trap  tuff. 

10,  U.  Meteorological  Observaliom  on  a  Greenland  Fm/aee, 
in  Iha  Skip  Resolution,  of  Whilhi,  in  1811  and  1812.  By  ^I- 
liam  Scoreiby,  Jun.  M.W.S. — Iheae  observations  are  very  curious 
and  valuable,  though  not  susceptible  of  abridgment.  The  ship 
went  nearly  as  far  north  as  latitude  79°,  or  within  11°  of  the  pole. 
The  thermometer  even  in  June  was  seldom  much  above  the  freezing 
pcHnt,  and  sometimes  below  it.  In  these  climBtes  no  Bummer 
■eems  to  exist. 

.  12.  Anab/m  of  Pearl  Spar.  By  William  Histoger,  Esq.,  t£ 
Stockholm.  This  paper  is  printed  in  French,  which  1  thjnk  rather 
injurious  to  the  Memoin  of  the  Wemerian  Society.  It  would  have 
heen  better  to  have  translated  it.  The  result  of  the  analysis  is  m 
icdlows : — 

Ume 27-97 

Magnesia 21-14 

Oxide  of  favn 3-40 

Oxide  of  manganese I'50 

Carbonic  add 44*f>0 

Ixw. .  .■ 1-S!> 

100-00 
13.  Outline  of  the  Afineralogtf  of  the  Pentland  HilU.  By  Pro- 
fessor Jameson. — The  Penilanos  are  a  well  known  and  beautiful ' 
chain  of  mountains,  situated  immediately  on  the  south  side  of 
Edinburgh.  They  stretch  from  north-east  to  south  west,  passing 
through  the  counties  of  Mid-Lothian  and  Peebles.  The  cnain  is 
upwards  of  20  miles  in  length ;  but  the  portion  described  in  this 
paper  is  confined  to  the  nortb-east  part  of  the  chain,  and  coostitutei 
a  length  of  about  eight  miles.  The  rocks  of  which  this  portion  are 
composed  are  of  two  kinds,  namely,  transition  and  fuietz.  The 
transition  rocks  lie  lowest,  and  seem  to  constitute  the  basis  of  the 
PcDtlands.      Three  transition    rocks   occur,    namely,    clay-slate, 

Jrey-wacke,  and  green-sttme.  The  two  first  alternate.  .  Mr. 
ameson  conceives  that  Ihe  giey-wacke  is  an  original  deposite,  that 
it  never  was  in  the  state  of  loose  sand,  afterwards  cemented  together 
by  some  unknown  process ;  hut  was  originally  deposited  from  a 
liquid  in  the  state  in  which  we  find  it.  'Iliis  opinion,  I  conceive 
is  very  likely  to  he  correct.  The  rock  itself  bears  scarcely  any 
marks  of  being  compoKd  of  fragments  that  had  beca  subjected  t* 
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trituration  in  water;  but  I  do  not  thinly  that  Mr.  Jameson  has  beea 
quite  so  fortunate  in  fais  nsme  as  in  the  idea  itself.  All  nx^ 
nhicb  are  still  in  the  original  state  in  which  they  were  deposited, 
he  calls  chemical  deposites ;  while  he  diitinguishea  those  which  have 
been  in  the  state  of  sand,  or  fragmenta,  and  afterwards  ci^mented 
tt^ether,  by  the  name  of  mechanical  deposites.  Now  a  chemical 
combination  means  substances  united  tc^ther  by  chemical  affinity ; 
and  one  of  the  characteristics  of  this  kind  of  combination  is,  that 
the  constituents  enter  alwuys  in  the  same  proportion.  I  am  afraid^ 
ihat  according  to  this  definition,  very  few  rocks  would  be  entitled 
to  the  name  of  chemipat  deposites,  while  some  of  those  that  Mr. 
Jame^n  would  distinguish  by  the  name  of  mechanical,  (as  shell 
lime-stone,}  would  be  in  reality  entitled  to  the  name  of  clietnical.  . 
Some  other  phrase,  {immediate  deposites,  for  example,)  might  easily 
be  chosen  to  denote  the  idea,  which  then.  In  my  opinion,  would  be 
UD  except  ion  able. 

The  floeiz  rocks,  which  constitute  by  far  the  greatest  portion  of 
the  Pentlands,  are  conglomerate,  sand-stone,  clink-stone,  clinlt- 
stone  porphyry,  amygdaloldal  clink-ston*  porphyry,  grecn-atonc, 
compact  felspar,  clay-stone,  clay-stone  tuff,  and  porphyry.     '' 

The  conglomerate  rock  is  composed  of  pcH'tions  of  quartz,  grey- 
wacke,  grey-wackc  slate,  jwrphyry,  felspar,  flinty-slate,  common 
jasper,  horn-stone,  and  mica.  Two  varieties  of  it  occur,  a  hard 
and  a  soft.  It  lies  low  in  the  hills,  and  Mr.  Jameson  supposes  tliat 
it  alternates  with  grey-wacke.  The  sand-stone  covers,  and  pn^ 
bably  alternates  with  the  conglomerate.  Mr.  Jameson  considers  k 
as  an  immediate  deposite.  The  clink-stone  seems  to  be'  over  and 
alternate  with  the  sand-stone.  It  often  contains  crystals  of  felspar* 
and  is  then  called  clink-stone  porphyry,  or  porphyry- slate.  It 
passes  into  compact  felspar.  The  green-stone  is  an  uDComn)0il 
rock  in  the  Pentlands ;  but  the  compact  felspar  occurs  in  great 
Sundance.  It  passes  into  clay-stone,  which  is  a  very  copious  rock, 
and  often  constitutes  the  summit  of  the  different  mountains.  The 
porphyry,  which  is  merely  clay-stone  ooniaining  crystals  of  felspar, 
often  covers  it. 

14.  On  conglomerated  or  brcccialed  Rocks.  By  Professor  Jame- 
son. In  this  paper,  Mr.  Jameson  endeavours  to  show,  that  many 
rocks  hitherto  supposed  to  he  composed  of  Tnignients  of  older  locks- 
t  cemented  tc^ether,  are  in  fuct  immediate,  or^  as  he  calls  them, 
chemical,  deposites  from  a  liquid.  The  idea  certainly  deserves  to 
be  carefully  examined.  I  have  little  doubt  that,  to  a  certain  extent 
St  least,  his  notions  will  be  found  correct;  hut  it  is  difficult  (o 
reason  on  such  a  subject  in  a  satisfactory  manner,  because  tJie  evi- 
dence can  only  be  derived  from  an  ocular  inspection  of  fhe  rocks 
in  question.  Conglomerated  rocks  occur  in  primitive,  transition, 
and  floetz  formations.  To  the  first  belong  conglomerated  gneiss, 
conglomerated  mica-slate,  conglomerated  granite,  and  ciAiglo- 
merated  lime-stone.  All  of  these  Mr.  Jameson  coiisidi;rs  as  imme- 
diate deposites;   because  the  supposed  fragments  pass  inseusibly 
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into  the  basis  of  the  rock.  The  traDsition  conglomerated  rocks  are 
grey-wacke,  suid-itone,  aad  lime-stone.  He  considers  all  these 
»  immedkte  deposites,  for  a  similar  reason  whh  the  primitive 
conglomerates.'  Thefloetz  cooglomerates  are  sand-«tone  ciHigltv 
merate,  saOd-slone,  and  trap  tuff.  Tfa«  first  and  last  he  considers 
as  always  imnieifiate  deposites ;  the  sand-stone  as  frequently  so. 

16.  On .  Porphyry.  By  lSx)fessor  jBmfiwn.— Werner  admits 
into  his  system  of  geognosy  five  kinds  of  porphyry;  namely,  clay- 
porphyry,  horn -stone-porphyry,  {Htch -stone- porphyry,  obsidian- 
poqihyry,  and  pearI-stoDe>porphyry ;  all  of  which  are  primitive 
rocks.  The  object  of  tliis  paper  is  to  shotv,  that  there  exist  like- 
wise IransitioQ  and  Jloetz  poq>hyrie9.  Transition  porphyry  has  a 
basis  df  clay-stone  or  felspar.  It  contains  crystals  of  fdspar,  gndns 
of  quartz,  scales  of  mica,  and  crystals  of  h<M'nblende.  It  occdrs 
abundantly  in  Dumfrietvhire,  and  between  New  Galloway  and 
Dumfries,  where  it  alternates  with  grey>wacke,  grey-wacke-state, 
and  transition  green-stone.  Fioetz  porphyry  has  likewise  clay-stone 
or  felspar  for  lU  basis,  and  contains  cry^rtAls  of  common  felspar, 
plasty  felspar,  and  quartz.  It  occurs  in  the  islands  of  Arran,  Roa- 
sayj-^nd  Skye,  and  in  the  OchUs  and  Pentland  hills, 
-  16.  MmeralogiaU  Ohservatiotu  and  Speculations.  By  Professor 
Jameson. — ^These  observations  and  speculations  relate  to  three  par- 
ticulars; 1.  Stratification.  This  first  speculation  is  rather  of  a 
bold  nature,  as  Mr.  Jameson  endeavours  to  explain  in  what  manner 
the  crust  of  the  earth  was  originally  farmed.  His  notion  seems  to 
be,  that  the  whole  earth  is  a  crystal,  that  the  tabular  masses  or 
atrata  are  the  folia  oi  this  cryst^.  He  even  affirms,  that  these 
strata  meet  under  determinate  apgles,  and  are  to  be  considered  as 
the  same  with  the  cleavage  of  common  crystals.  I  am  sorry  that 
in  this  very  uncommon  and  novel  view  of  stratification,  I  cannot 
uree  with  the  opinion  entertained  by  my  very  ingenious  friend. 
"Die  laws  of  crystallization  have  been  studied  with  sufhcient  care  . 
and  success  to  enable  us  to  decide,  without  hesitation,  tliat  the 
earth  cannot  be  a  ciyslal,  and  that  its  strata  are  not  the  same  with 
the  folia  of  crystals.  The  figure  of  ciystals  is  owing  to  the  figure 
of  their  ultimate  particles,  and  the  particular  way  in  which  they 
unite.  Without  chemical  affinity  and  chemical  combination  we 
can  have  no  crystal.  The  different  plates  of  a  crystal  arc  arranged 
by  the  same  law,  and  they  are  attached  to  each  other  by  chemical 
aiSnity.  But  what  chemical  affinity  can  unite  the  different  strata 
of  the  earth  with  each  other  ?  Where  is  the  chemical  affinity 
between  lime-stone,  slate-clay,  coal,  and  sand-stone,  for  example ; 
or  between  sand-stone,  green-stone,  slate-clay,  or  basalt  ?  Yet  what 
is  more  common  that  such  alternBtions.  To  say  that  the  strata 
form  every  where  regular  angles  with  each  other,  as  happens  with 
the  plates  of  a  crystal,  is  saying  what  has  never  been  proved  or 
even  rendered  probable.  The  last  part  of  the  speculation,  that 
different  stmtaare  often  of  simultaneous  formation,  is,  to  a  certain 
extent  at  least,  more  probable  than  the  former  part ;  though  1  think 
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that  a  more  careful  and  rigid  esamination,  than  Mr.  JFameson  ha> 
bestowed  on  it,  would  be  necessary  in  oricT  to  establish  it,  or  evea 
to  render  it  probable.  2.  On  veins.  Mr.  Jameson  considers  veins  oi 
•f  two  kinds.  Some  hare  been  open  rents  afterwards  filled  up.  Some 
iuve  never  been  rents,  but  have  been  formed  at  the  time  the  itrats 
were  depoiiled,  or  soon  after,  by  a  kind  of  cnstallization  in  the 
rock.  These  he  calls  cotemporsoeoua  veina,  and  be  conceives  them 
to  be  much  more  numerous  than  has  hitherto  been  ni[^ioMd.  This 
opinion,  which  is  very  ingenious,  is  ably  supported,  and  b,  I  think, 
-very  likely  to  be  true.  3.  On  coal.  Coat  has  been  hitherto  usually 
conuderen  u  vegetable  matter,  more  or  less  changed  in  its  nature ; 
but  Mr.  Jameson  beUeves  that  glance  -coal,  and  black  coal,  art 
original  chemical  depositea,  as  little  connected  with  vegetable  n- 
mains  as  the  shells  in  llme-stc«ie  are  with  the  lime-stone.  His 
reasons  are,  tliat  they  occur  in  primitive  rocks,  as  gneis,  mica* 
slate,  day-sbte,  and  appear  to  be  of  cotemponneous  fonnation 
with  these  rocks.  Brown  coal,  on  the  contrary,  he  considen  as  of 
vegetable  wigia. 

17.  Oiservatums  on  the  Natural  History  of  the  Coivmbus  Immer, 
By  Or.  Arthur  Edmondstone. — This  is  a  Targe  bird  wnich  irequeats 
the  Zetland  Islands  in  winter,  but  disappears  in  summer.  It  lives 
on  the  water,  and  seldom  lands.  It  is  the  opinion  of  the  Zet- 
landen  tfant  it  cannot  fly,  and  that  it  hatches  its  eggs  under  its 
wings.  Dr.  Edmonstone  had  sn  opportunity  of  refuting  the  first 
of  tnese  notions ;  for  one,  which  he  wounded,  after  diving,  took 
to  wing  and  flew  a  hundred  yards,  when  eihaufted  by  loss  of  blood 
it  fell  and  was  taken.  It  no  doubt  migrates  to  Greenland,  or  the 
North  Cape,  during  the  breeding  season. 

18.  Cmiribulions  to  the  British  Faima.  By  the  Rev.  John 
Fleming,  P.R.S.E. — Dr.Flemioggives  a  description  of  the  following 
animals  hitherto  unknown,  or  nearly  so,  in  Great  Britain.  1.  So. 
res  fbdicns,  or  water  shrew,  2.  Plenronectes  punctatus.  3.  Le- 
pas  fascicularis.  4.  Hirudo  verrucosa.  5.  Ecninus  miliaris,  6. 
Lucernaria  fascicularis,  7-  Caryophyllia  cyathus.  8.  Fungia  tur- 
binata.  9.  Flustra  ellitii.  Curious  information  is  given  respecting 
diese  animals,  which  I  am  obliged  to  omit  here,  as  it  is  scarcely 
nuceptible  of  abridgment, 

19.  Description  and  ATialysis  of  a  new  Species  of  Lead  Ore 
fiom  India.  By  Thomas  fhomson,  M.  D.  F,  R.  S.,  &c.— The 
q>ecimen  examined  was  brought  by  Dr.  Heyne  from  Madras,  where 
it  IS  sold  in  the  shops  as  a  medicine.  It  approaches  most  nearly  to 
galena  in  its  appearance,  though  its  characters  are  a  good  deal  dif- 
ttKDt  from  those  of  that  mineral.    I  found  it  composed  of 

Lead  .' 5<M)59 

Ct^per 32-500 

Iron 1-370 

Sulphur 1 1-328 

Loss  ,... 4-743 
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Ilie  loss  in  toe  great ;  but  I  was  not  supplied  with  a  Sufficient 
quantity  of  the  ore  to  repeat  the  analysb.  From  lay  mode'  of  pro- 
ceedings I  think  it  likely  that  the  whole,  or  nearly  the  whole,  of 
the  loss  was  sulphur.   In  that  case  the  ore  would  be  a  compound  of 

Sulphoret  of  lead   57-269 

. copper   40-850 

iron; 2-190 

lOO-SOS 
Or,  supposing  the  sulphuret  of  iron  accidentally  present,  it  ii 
composed  of  an  integrant  particle  of  sulphuret  of  lead  and  two 
integrant  particles  of  sulphuret  of  copper. 

20.  Notice  concemins  ike  Struclure  of  the  Cells  in  the  Comls  of 
JBees  and  Wasps.  By  Dr.  Barclay^ — It  appears,  from  this  commu- 
nication,  that  the  partitions  between  different  cells  in  the  combs  of 
bees  and  wasps  are  all  double  ;  or  in  other  words,  that  each  cell  ia 
a  distinct,  separate,  and  in  some  measure  an  independent  structure* 
i^lutinated  only  to  the  neighbouring  cells :  and  that  when  the 
agglutinating  substance  is  destroyed,  each  cell  may  be  entireif 
aeparated  lioni  the  rest. 
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ROTAI.    SOCIBTY. 

On  Thursday,  the  12th  of  January,  ihe  remainder  of  Mr. 
Travers's  peper  on  the  way  in  which  the  eye  accommodates  itself  to 
'  the  sight  of  objects  at  different  dbtances,  was  read.  He  considersi 
the  ins  as  muscular,  and  as  connected  with  a  kind  of  inner  iris,  or 
ring,  which  by  its  contraction  increases  the  convexity  of  the  lens. 
The  eye  he  conceives  is  only  acted  upon  by  the  stimulus  of  light. 
Hence  he  believes  tliat  the  contraction  of  the  iris  is  regulated 
entirely  by  the  retina.  The  eye,  in  his  opinion,  is  fitted  naturally 
for  viewing' distant  objects.  When  near  objects  are  viewed  the  iri> 
contracts,  in  consequence  of  which  the  inner  ring  acts  upon  the 
lens,  and  Increases  its  convexity.  The  sensation  of  fatigue  he 
supposes  owing  to  the  over-action  of  the  external  muscles  of  the 
eye,  and  not  to  any  fatigue  in  the  iris  itself. 

On  Thursday,  the  19th  of  Janiiary,  a  paper  by  Dr.  Storer  was 
read,  giving  an  account  of  a  well  dug  in  Bridlington  harbour, 
Yorkshire,  within  high  water-mark.  The  bottom  of  the  harbour  is 
a  bed  of  clay  ;  through  this  they  bored  tu  the  rock  below ;  a  tinned 
copper  pipe  was  then  put  into  the  circular  cavity,  and  the  whole 
properly  secured.  Tne  cavity  was  soon  fiHed  with  pure  water. 
When  the  tide  rises  to  within  about  50  inches  of  the  mouth  of  this 
well,  the  fresh  water  hegini  to  flow  over,  and  the  quantity  flowing 
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increases  as  the  tide  rises,  snd  tbe  flow  contintiea  till  the  tide  nnki 
more  than  50  inches  below  the  mouth  of  the  well.  During  storms, 
the  water  flows  in  waves,  similar  to  the  waves  of  the  sea.  Mr. 
Milne  accounts  for  the  flowing  of  this  sin^hir  well  in  this  waj : 
the  whole  bay,  he  conceives,  has  a  clay  bottom.  The  water  between 
the  rock  and  this  clay  can  flow  out  nowhere  except  tt  the  termina- 
tion of  the  clay,  which  is  under  the  sea.  As  the  tide  rises,  th« 
obttructioa  to  this  mode  of  escape  "of  the  water  will  increase. 
Hence  less  will  make  its  way  below  the  clay,  and  of  cout%  it  will 
rise  and  flow  out  at  the  top  of  the  well. 

At  the  same  meeting  a  paper  by  Dr.  Brewster  was  read,  on  the . 
tiBfect  of  messure  on  transparent  animal  bodies,  in  causing  them  to 
polarize  hght.  His  flrst  experiment  was  with  a  film  of  calfs-foot 
jelly.  At  flrst  it  produced  no  effect  upon  light ;  hat  as  it  became 
more  and  more  firm  it  depolarized  the  light,  at  first  at  the  edges,  and 
at  last  throughout.  The  same  thing  waa  the  case  with  a  film  of 
isinglasa.  When  these  films  were  subjected  to  p-essure  they  . 
depolarized  light  at  first,  and  exhibited  those  complimentary  coloun 
which  ate  peculiar  to.  crystallized  bodies. 

LIHN£AN^  SOCIBTy. 

On  Tuesday,  the  i7th  of  January,  a  paper  by  the  Rev.  Fatricfc 
Keith,  on  the  epidermis  of  plants,  was  read.-  He  gave  an  historical 
account  of  the  different  opinions  entertuned  by  vegetable  phyaio- 
It^ists  respecting  the  epidermis.  He  himself  considen  it  as  com- 
posed of  fibres  rather  than  cells,  an  opinion  adopted  by  some  other 
E arsons.  He  gave  an  account  of  the  epidermis  of  safiron,  in  which 
e  found  a  peculiar  structure.  He  observed  pores  likewise  on  the 
veins  of  leaves,  where  hitherto  it  has  been  supposed  that  they  do 
not  exist. 

GBOLOCICAI,  SOCIETT. 

In  consequence  of  the  great  distance  of  the  Editor  from  the 
placeof  meeting  of  the  Geolt^ical  Society,  it  has  not  been  in  his 
.power  for  some  time  past  to  continue  the  regular  details  of  the 
interesting  papers  read  at  their  meetings.  He  now  resumes  these 
detaib  from  the  time  that  they  were  interrupted. 

March  4,  1814,  a  memoir,  entitled,  Observations  on  the  Hill  of 
Kinnoul,  by  Dr.  MaccuUoch,  V,  Pr.  G.  S.  was  rend. 

The  hill  of  Kinnoul,  in  the  vicinity  of  the  town  of  Perth,  rises 
about  600  feet  above  the  plain  of  the  Tay.  It  is  nearly  a  mile  in 
■  length,  and  exhibits  many  abrupt  faces  in  a  state  of  constant  ruin 
and  depredation.  It  consists  principally  of  floetz  trap,  sometimes 
intbe  state  of  black  basalt,  sometimes  uf  a  brownish  red  colour, 
but  retaining  the  other  characters  nf  basalt;  sometimes  rendered 
porphyritic  1^  the  presence  of  numerous  minute  crystals  of  opake 
ielspar ;  sometimes  porphyritic  and  amygdaloidal ;  and  sometimes 
■imply  amygdalofda^,  with  a  base  of  basalt,  often  passing  into 
"  wacke.  The  conorciions  of  the  amygdaloid  ar*  green,  earth  or 
chlorite  in  onall  grains,  and  varying  in  stincturc  from  compact  t» 
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completely  scaly ;  calcareous  spar,  either  single  or  ttuxed,  with 
quartz  or  agate ;  quartz  either  commoa  or  ametiiystiDe ;  and  agate 
and  coloared  and  zoned  chalcedony :  aotnetimes  the  agate  ia  partly 
stalactitical  and  partly  zoned  from  green  heliotrope  without  the  red 
spots  by  which  it  is  usually  marked  which  also  occurs  ia  veins. 

On  the  t(^  of  the  great  cuss  of  trap  is  a  bed  of  cooglomerate, 
flonsisting  of  tup  pebUes  imbedded  in  a  cement  of  the  same  nature, 
llie  moet  icmantiAle  ciraiinatancc,  bowenr,  in  the  hill  of  Kla- 
noul,  is  the  tariety  of  iatnenii^  juactkms  \riucb  it  presents  of  the 
trap  with  grey-wacke-slate.  Inese  two  rocks  are  iatermixed  wid 
involved  with  the  gther  in  various  ways,  and  the  slate  adjacent  to 
the  planes  of  contact  is  ioSated  and  spon^,  exhibiting  a  stnictuie 
very  analogous  to  that  of  the  burnt  micaceous  schistus  which  ia 
sometimes  found  in  the  walls  of  the  vitrified  forts,  except  that  in 
the  former  the  cavities  are  filled  with  calcareous  spar. 

The  peculiarities  in  the  structure  of  some  of  the  agates,  and  io 
the  trap  and  grey-wacke  at  the  places  o(  their  junction,  are  id  tfae 
opinioD  of  the  author  of  this  yapa,  not  to  be  accounted  for  by  the 
exclusive  agency  either  of  fusion  or  of  ccmsolidation  from  aqueous 
solution. 

A  letter  from  Mr.  Henry  Sports,  of  Salisbury,  on  the  fonnation 
of  flint  was  also  read.  Certain  of  the  flint  nodules  exhibit  unques- 
tionable marks  of  animal  organization  ;  and  from  this  fact  Mr.  S. 
supposea  that  all  flint  has  originated  from  sponges,  alcyonia,  and  the 
siKKigeouE  zoopbites,  converted  by  some  unknown  process  into 
silicious  earth.  ' 

On  .the  18th  of  March  and  Ist  of  April,  a  paper  by  Nat.  Wynch, 
Esq.  on  the  geology  of  part  of  NorthumherJaod  and  Durham  was 
partly  read. 

Im.  W.  b^ns  his  paper  with  a  description  of  the  magnesini 
lime-stone  which  makes  its  first  appearance  at  Cullercoates,  in 
Northumberland,  and  stretches  in  a  S.  W.  direction  between  Ax 
rivers  Tyne  and  Tees.  At  Whitlev  quarry,  near  Cullercoates,  tbis' 
formation  may  be  seen  resting  on  the  coal  strata;  and  m  other  parts 
the  workings  of  adjacent  collieries  have  been  actually  driven  to  a 
tbort  distance  under  the  lime-stone,  although  no  sinkings  begun  in 
the  lime-stone  have  ever  been  carried  down  as  far  as  the  ooal.  It  is 
no^  therefore,  ascertained  ttiat  the  coal  is  of  equal  extent  with  the 
lime^one ;  but  unf(»tunately  it  is  too  well  known  that  ihe  coal  has 
constantly  proved  to  be  excessively  deteriorated  where  covered  by 
the  magnesian  lime-stooe.  This  formation  is  composed  of  strata  of 
'  lime-stone  of  various  qualities  and  appearance,  such  as  white,  brown, 
and  fietid,  very  femiguous,  oolitic,  &c.  alternating  with  shale,  and 
traversed  by  thin  stnngs  of  galena.  In  the  beds  of  the  Tees  occues 
«  red  sand-stone,  the  geological  relations  of  which  u%  but  little 
known.  Sinkings  have  been  made  in  it  in  difierent  places  to  the 
depth  of  from  70  to  80  fathoms  in  search  of  coal,  but  wboUy 
without  success. 

The  coal  formation  rests  upon  the  lead-mioe  measoret^  and  is  ia 
Cioot^lc 
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part  covered  by  tlie  ma^esian  lime-stone.  It  is  in  the  rorm  of  c 
trough,  the  extreme  length  of  which  from  N.  to  S.  is  58  miles;  and 
its  breadtli  from  the  sea-coast  westwards  is  about  24  miles.  Tlie 
general  inclination  of  the  coal  strata  is  one  yard  In  20,  but  subject 
to  considerable  local  Irregularities.  The  earthy  beds  which  separate 
the  coal  seams  from  each  other  are  potter's  clay,  slaty-clay  in 
various  states  of  induration,  and  sand-stone  both  massive  and  slaty. 
Of  the  latter  beds  some  are  quarried  for  flag-stone ;  and  one,  a  buff- 
coloured  fine-grained  sand-stone,  called  the  grind-stone  sill,  fur- 
nishes the  celebrated  Newcastle  grind-stones.  Thin  beds  and 
nodules  of  clay-iron-stone,  the  latter  containing  impressions  of 
ferns  and  bivalve  sliells,  occur  in  the  shale  or  slaty-day.  A  few 
dykes  of  basalt  or  green-stone  intersect  the  coal  formations.  Tlie 
best  known  is  called  Walker's  Dyke.  It  is  composed  in  Walker 
Colliery  of  two  ^olid  and  parallel  walls  of  green-stone  of  the  thick- 
ness of  three  yards  and  six  yards,  with  an  inten'al  of  about  1 1  feet, 
composed' of  fragments  of  green-stone  and  sand-stone  imbedded  ia 
bhie  slate.  The  dyke  is  perfectly  vertical,  and  divides,  but  does 
not  dislocate  dr  heave  the  strata  which  it  traverses.  Tlie  coal  on 
each  side  of  it,  to  a  distance  of  three  to  six  yards,  is  converted  into 
a  hard  cellular  cinder,  the  cells  of  which  are  often  occupied  by 
calcareous  spar  and  sulphur. 

Fissures  or  slips  are  of  frequent  occurrence  in  this  as  In  every 
other  coal-field,  and  occasion  much  trouble  and  expense  to  the 
miner.  Numerous  mineral  springs,  containing  more  or  less  of 
common  salt,  occur  in  the  whole  of  the  coal-field. 

^pril  15. — A  communication  from.S.  Solly,  Esq.  on  the  newer 
formations,  particularly  that  of  j]oetz  trap,  was  read. 

From  the  remarkable  differences,  notwithstanding  their  general 
resemblance,  which  prevail  amongst  the  floeiz  trap,  and  other  recent 
floetz  rocks  of  the  same  species  in  different  countries,  Kir,  Solly  is 
induced  to  suppose  that  these  are  not  parts  of  an  universal  formation, 
as  is  held  hy  Werner  and  his  pupils,  but  that  they  originate  from 
local  deposites.  These  local  deposites  are  considered  by  the  author  of 
the  paper  as  owing  their  peculiar  structure  and  other  characters 
partly  to  the  influence  of  heat  derived  from  the  electric  fluid,  and 
partly  to  the  action  of  crystalline  polarity  opei-ating  within  them, 
while  they  were  apparently  in  a  quiescent  state. 

A  paper  by  Dr.  Ucrger  on  the  geology  of  the  North  of  Ireland 
■  was  begun. 

May  6.— The  reading  of  Dr.  Berger's  paper  on  tixe  geolog;-  of 
*he  North  of  Ireland  was  eoniinued. 

A  paper  entitled  A  Description  of  tiie  Tunnel  of  Tavistock  Canal 
tirrough  Morwel  Down,  in  the  County  of  Devon,  by  John  Taylor, 
Esq.  M.G.S.  was  read. 

Morwcl  Down  is  a  hill  near  Tavistock,  and  to  the  west  of  that 

place,  which  separates  the  valley  of  Tamar  from  that  of  the  Tavy". 

The  height  of  this  hill  is  about  700  feet  above  the  tide-way  in  the 

river  Tamar.  It  is  composed  of  schist  (in  the  dialect  of  the  country 

Vol.  V.  N"  11.  K 


Ha  Proceedinga  of  PkUost^hicai  Soaeties.  [Fsv. 

killas),  and  id  the  immediate  viciaity  of  the  mines  wbich  hare 
recently  been  opened  in  that  part  of  the  county. 

In  1803  an  Act  of  ParliemeDt  was  obtained  for  cutting  a  canal 
from  the  town  of  Tavbtock  to  Morwelham,  a  quay  on  the  river 
Tamar.  An  essential  part  of  this  plan  was  a  tunnel  through  hard 
rocb,  about  8  mile  and  three  quarters  in  length ;  passing  through 
Morwel  Down  at  an  average  depth,  Irom  the  surface  of  about  400 
feet,  and  in  a  direction  calculated  to  cut  through  all  the  E.  and  W. 
or  metalliferous  veins  that  might  traverse  the  hilt.  Of  this  important 
undertaking  somewhat  less  than  one-fourth  remains  to  be  per- 
formed ;  but  the  portion  already  executed  has  disclosed  several 
important  geological  facts,  which  are  detailed  in  this  paper,  and  ia 
the  section  and  specimens  by  which  it  is  accompanied. 

Six  beds  or  dykes  have  been  cut  through,  the  thickneas  of  which 
varies  from  sis  to  26  fathoms.  Their  direction  is  inclined  to  that  of 
the  metalliferous  veins,  and  they  dip  pretty  uniformly  to  the  North  ; 
they  are  composed  of  clay-porphyry,  of  another  variety  of  por> 
phyry,  of  quartz,  and  of  quartz  mixed  with  chlorite. 

Several  metallic  veins,  some  of  them  already  productive,  and 
aS>rding  copper,  and  in  a  few  instances  tin,  have  also  been  disco- 
vered ;  they  traverse  all  the  strata,  and  exhibit  a  remarkable 
difference  in  their  dip  or  under-Uy  oq  the  two  sides  of  the  bill, 
those  on  the  north  side  dipping  to  the  north,  and  those  on  the  south 
aide  dipping  to  the  south. 

Mm/  20. — A  communication  from  Lord  Webb  Seymour  wa* 
read. 

This  paper  is  accompanied  witli  explanatory  drawings,  and 
describes  an  instrument  of  his  Lordship's  invention  called  a  clino- 
meter, for  the  purpose  of  determining  the  position  of  the  planes  of 
stratiBcation.  llie  instrument  itself  had  been  previously  presented 
to  the  Society. 

A  paper,  accompanied  witli  spedmens,  containing  mineralogical 
remarks  on  part  of  the  settlements  of  the  Hudson's  Bay  Company, 
comj^tled  from  the  reports  of  several  observers,  by  the  Earl  >k 
Selkirk,  was  read. 

From  Mr.  Aulds  it  appears  that  the  bed  of  Nelson  river,  seven 
miles  below  Ham  borough  Head,  and  not  far  from  its  mouth,  presestt 
several  rapids,  which  are  formed  by  flat  strata  of  lime-stone,  and  in 
one  instance  by  whin-stone  (probably  one  of  the  trap  rocks  by 
which  stratified  lime-stone  is  so  often  accompanied).  The  eSect  oif 
the  ice  floods  in  this  river  is  very  remarkable.  The  water  charged 
with  pieces  of  ice  appears  to  be  capable  of  detaching  large  blocks 
of  lime-stone,  and  ccmveying  them  to  a  considerable  distance.  J^ 
deposire  of  this  kind,  the  work  of  a  single  season,  is  described  as 
forming  a  shoal  2U0  or  300  yards  in  length,  and  consisting  of  small 
stones  covered  by  several  hundred  blocks  of  the  same  kind,  weighing 
several  tons  each,  and  four  feet  and  more  in  thickness. 

There  is  reason  to  believe  that  the  same  lime-stone  formatioa 
eueoda  tlirough  all  the  country  west  of  Lake  Wimpie,  as  fin  at  the 
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rocky  mctuittkim.  On  the  vetge  of  theie  mountains  cofll  has  been 
observed ;  but  the  iaterior  part  of  the  ridge  is  descrihed  as  composed 
of  very  faard  rock,  the  stnttification  of  which  is  oeariy  vertical. 

A  notice,  Becompanied  by  a  Tery  fine  speciineii  of  sulpliate  of 
•trontian,  by  O.  Cumberlaod,  £«q.  was  read. 

This  ipedmen,  with  several  mralter  ones,  was  found  in  digging 
«  vault  in  a  banal-ground  in  Portland-street,  Brisrtol.  It  is  a  nodtile 
of  considerable  mai^ittide,  pretty  compact  externBlly,  and  loosely 
SBIed  up  with  crysttOa  of  larger  size  and  mot«  perfea  figure  than  is 
vsoal  in  English  specimens. 

Jtme  5.-^A  letter  from  £dward  Smith,  Esq,  on  the  stream  works 
■t  Pentowan,  addressed  to  Dr.  Wollaston,  was  read. 

From  the  nimmit  of  Hensbarrow  Hill  to  the  sea-coast  is  about 
•even  miles.  A  small  river  takes  ita  principal  rise  in  the  above- 
mentioned  hill,  and  after  a  rapid  course,  in  many  parts  interrupted 
hj  cmcadea,  fidls  into  the  sea  near  St.  Austie.  On  hasty  rains  the 
nae  of  ihb  stream  is  sudden,  and  often  dangerous,  but  !□  dry 
aeMons  it  is  an  iuconskjerable  rivulet.  In  the  valley  through  which 
h  flowv  are  two  itrcam-wotks,  the  upper  and  the  lon-er. 

the  cpper  has  been  opened  to  the  depth  of  40  feet,  andconsists 
'  of  six  strata,  or  more  properly  alluvia!  beds.  The  uppermost,  three 
feet  thick,  is  the  surface  soil,  with  trees  growing  on  it :  the  second 
H  mud  mixed  with  gravel,  about  20  feet  thick  :  the  tltird  is  three 
feet  ^ek,  and  consists  of  fragments  of  spar  and  killas  ;  the  fourth, 
five  feet  thick,  consist?  of  gravel  and  decomposed  granite,  the 
tasie  as  occurs  at  Hensbarrow  Hill ;  the  fifth  bed,  five  feet  thick,  is 
gTBTel,  covering  large  trunk-  and  branches  of  oak  :  the  sixth  bed, 
five  feet  thick,  is  coarser  gravel,  intermixed  with  which  are  rounded 
jMCces  of  tin-stone.  This  bed  rests  not  on  the  rock,  but  on  a  kind 
of  day  t  it  is,  therefore,  possible  that  there  may^be  below  other 
alluvia)  beds  which  have  not  as  yet  been  examined. 

The  lower  stream-work  is  about  three  quaners  of  a  mile  below 
the  upper ;  and,  like  the  latter,  consists  of  a  bed  of  tin-ttone,  five 
ket  thick,  in  small  rolled  pieces,  mixed  with  other  fragments,  and 
covered  by  about  54  feet  of  alluvial  matter  in  several  beds.  Some 
of  tliese  are  mere  gravel ;  others  are  largely  mixed  with  trees  and 
other  v^table  matter,  among  which  have  been  found  the  horns  of 
an  animal  of  the  stag  kind ;  some  large  bones,  supposed  by  Mr. 
Smith  to  be  those  of  hippopotamus,  and  parts  of  two  human  skulls. 
There  are  also  two  beds  of  blue  mud,  containing  marine  shelb. 

A  paper  by  Dr.  Macculloch,  being  a  supplement  to  a  former 
eommoni cation  of  his  on  quartz  rodi,  was  read. 

The  object  of  the  fcuthor  in  This  paper  is  to  confirm,  by  additional 
exam^es,  his  former  positioti,  that  quartz  fock  is  essentially  com- 
posed of  fragments  and  rolled  pieces,  and  that  it  alternates  with 
ntca-slale  and  other  rocks,  which  have  hitherto  been  considered  as 
a  primitive. 

June  17. — ^The  reading  of  Mr.  Wynch's  paper  on  the  mineralogy 
of  Northumberland  and  Durham  was  concluded.    - 
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Below  the  coal  measwres,  described  in  the  former  part  of  thii 
paper,  occur  the  Uad-mme  measures,  which  coDsut  for  the  most 
part  of  lime-stone,  sand-stone,  and  whin.  The  whin  is  a  true  trap 
rock,  composed  of  felspar  and  hornblende,  and  is  found  in  three 
different  situations ;  first  as  dykes,  or  oesrly  vertical  beds  intersect- 
ing the  regular  strata ;  secondly,  inclosed  between  the  regular  strata, 
and  considered  in  general  as  one  of  them,  although  its  thicknest 
varies  much  more  than  that  of  the  other  strata,  the  great  wkin  silt 
being  in  some  places  only  six  fathoms  thick,  and  in  others  amounting 
to  20,  and  even  30  fathoms.  Like  the  toad-stone  of  Derbyshire,  it 
is  not  penetrated  by  any  of  the  metallic  veins  that  abound  in  the 
adjacent  lime-stone.  The  third  situation  in  which  the  whin  occurs 
is  in  overlying  masses  with  the  entemal  appearance  of  common 
coarse-grained  basulr,  and  often  shooting  into  regular  columns  of 
consicleralile  magnitude. 

The  principal  repository  of  lead  is  called  the  Great  Ldme-stone, 
aliout  ten  or  eleven  fathoms  in  thickness,  and  divided  by  indurated 
clay  into  three  distinct  strata.  It  is  of  a  brownish  or  dark  blubh- 
grey  colour,  and  abounds  in  encrinites  and  bivalve  shells.  From  an 
analysts  of  it  by  Sir  H.  Davy,  it  appears  to  be  nearly  pure  carbonate 
of  lime,  containing  neither  magnesia  nor  alumina,  and  only  about 
oneper  ctnt.  of  oxide  of  iron. 

Tlic  scar  lime-sleme  resembles  the  former  in  external  characters, 
and  the  fossils  which  it  contains;  and  is  also  divided  into  three  strata, 
the  aggregate  thickness  of  which  is  about  five  fethoms. 

The  u  ehle  shtU  limestone  is  a  thin  bed,  scarcely  amounting  to 
two  feet,  and  is  characterized  by  its  contaioiog  bivalves,  like  oyster 
shells,  four  or  five  inches  in  diameter. 

The  next  bed,  called  the  Tyne  Bottom  Lime-stone,  is  an  en- 
crina)  lime-stone  divided  into  three  strata,  of  the  a^regate  thickness 
of  about  21  fathoms.  It  forms  the  bottom  of  the  Alston  Moor 
mining-field,  but  is  nearly  the  uppermost  bed  at  Duflon. 

Below  this  are.  five  other  beds  of  mineral  Hme-stone,  resetnbliog 
the  preceding. 

Between  the  beds  of  lime-stone  occur  numerous  beds  of  sand- 
stone, varying  in  structure  from  completely  slaty  to  solid  amor- 
phous rock  nt  for  mill-stones.  Of  these  the  hiuwn  ferruginous 
beds  called  hazlea  are  found  to  be  much  more  productive  of  lead 
than  the  others. 

'Hie  common  lead  ore  of  this  district  is  galena,  holding  silver  in 
various  proportions,  from  two  ounces  in  the  folher  (21  cwt.)  to  42 
ounces,     'rhe  general  average,  however,  is  about  12  ounces. 

The  lead  vieasures  rest  upon  th«  red  sand-stone,  and  their  total 
thickness  is  supposed  lo  be  about  457  fathoms.  The  metallic  con- 
tents of  the  veins,  besides  several  varieties  of  galena,  are  carbonate 
of  lead,  both  crystallized,  massive,  and  earthy,  phosphate  of  lead, 
copper  pyrites,  azure  copper  ore,  malachite,  iron  pyrites,  sparry 
iron  ore,  blende,  calamine,  and  siliciferous  oxide  of  zinc.  Hie 
Tein-stones  are  c^uartz,  several  varieties  of  calcareous  spar,  coral- 
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loidal  Biragonite  (flos  ferri),  pearl  spar,  crystallized  and  sandy  fluor, 
witherite,  and  heavy  spar. 

The  N.  W.  of  Northumberlapd  is  occupied  chiefly  by  the  Cheviot 
Hills,  which  consist  of  various  porphyritic  and  amygdaloidal  rocks, 
accompanied  on  the  side  adjacent  to  the  basset  of  the  lead-mine 
measures  by  red  sand-stone  and  grey-waclie-slate, 

A  communication  from  W.  H.  Fepys,  Esq.  Trcas.  G.  S.  mu 
read. 

This  paper  contains  experiments  to  nscertain  the  composition  of 
the  sand  tubes  found  M  Drigg,  from  which  it  appears  that  the 
vitrified  sand  of  which  they  are  composed  consists  of  t>3  silex,  4*5 
alumina  and  oxide  of  iron,  I  lime,  0*2  alkali. 

Nov.  4.— A  paper  by  Dr.  Berger,  on  the  whin  dykes  of  the  North 
of  Ireland,  was  read. 

The  dykes  of  the  district  here  mentioned  are  found  at  all  the 
elevations  from  the  level  of  the  sea  to  the  summit  of  Arragh,  the 
highest  mountain  of  Donnega),  being  a  range  of  2220  feet.  Where 
one  occurs  others  are  generally  to  be  found  in  the  immediate 
vicinity,  and  alt  of  them  runnmg  in  parallel,  or  nearly  parallel, 
directions  to  each  other.  This  parallelism  moreover  obtains  not 
only  in  adjacent  dykes,  but  In  almost  all  of  this  district,  their 
general  direction  being  N.  W.  and  S.  £.,  or  perpendicular  to  that 
of  the  strata  and  the  metallic  veins,  both  of  which  are  intersected 
by  tliam. 

I^e  width  of  dykes  varies  considerably,  from  a  few  inches  to 
aeveral  hundred  feet ;  and  upon  the  whole  it  appears  that  those 
whi(;h  intersect  primitive  strata  are  mrrower  than  those  which 
intersect  secondary  strata.  .The  substances  which  compose  dykes 
being  for  the  most  part  in  a  state  of  greater  induration  than  the 
beds  which  they  traverse,  they  may  be  perceived  protruding  above 
the  general  surfece,  either  in  the  shape  of  vertical  walls,  in  some 
instances  40  feet  high,  or  of  a  mound  composed  of  loose  stones. 
The  depth  to  which  the  dykes  descend  is  wholly  unknown ;  nor  do  - 
they  appear  to  become  nariower  in  proportion  as  they  descend. 

The  usual  materials  of  dykes  are  trap  and  green-stone,  with 
lydian-stone,  flinty-slate,  grey-stone,  and  wacke.  Ferruginous 
sand-stone  also  occurs,  but  more  rarely.  The  structure  of  a  dyke 
presents  columnar,  or  ovuid,  or  nearly  rectangular  concretion?, 
laterally  aggregated,' and  with  their  axis  perpendicular  to  the  walls; 
and  the  more  compact  the  trap  is  the  more  apt  it  is  to  assume  the 
columnar  form. 

jVoir.  18.— The  Secretary  reported  that  a  communicalioij-  had 
been  received  from  Wto.  Phillips,  Esq.'M.G.S.  on  the  granite  of 
Cornwall. 

A  notice  of  some  fossils  found  in  the  neighbourhood  of  Cam- 
bridge,  by  the  Rev.  1.  Hailstone,  Woodwardian  Professor,  M.G.S. 
Kas  read. 

The  clialk  htlli  of  Cambridgeshire,  where  they  tcnoinatc  in  the 
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north,  appear  to  r^st  on  a  bed  of  calcareons  blue  clay,  provincitlly 
called  gall.  This  bed,  covered  in  some  place*  with  grsvel,  forms 
the  extensive  flat  whicb  coQoects  the  upper  parti  of  the  countiy 
with  the  fens. 

The  thidtnesa  of  the  gait  bed,  judging  from  the  depth  of  the 
veils  which  have  been  sunk  in  it,  is  probably  not  lesa  than  200  feet, 
and  it  k  considered  by  the  ProfesKir  as  the  lowest  bed  of  the  chalk 
formation.  Above  this  bed  lie  several  strata  of  a  chalky  stone, 
called  clunck,  which  Is  an  argillaceous  lime-stone  in  great  request, 
and  of  which  large  quantities  are  dug  and  burnt  at  Cherry  Hinton, 
and  other  places  in  the  county.  The  clunch  contains  no  flint,  but 
abounds,  in  the  common  radiated  pyrites.  On  some  of  the  higheat 
pf  the  hills  near  Cambridge  is  found  a  deposite  of  ^avel  and  loose 
atones  in  horizontal  layers,  which  differs  m  so  many  respects  from 
the  gravel  of  the  subjacent  flat  country  that  it  must  probaUy  he 
cooaidertd  as  the  deposite  of  another  epoch.  It  consists  principally 
of  pale  blue  flint,  enclosing  numerous  traces  of  ascidia,  but  also 
contains  fragments  belonging  to  the  oolite  formation  of  the  iwigh- 
t)Ouring  counties  of  Nortbamptcu),  Rutland,  and  Lineolosbire,  with 
pccusional  fragments  of  basaltic  rocks. 

The  characteristic  fossil  of  the  clay  or  gait  bed  U  that  ■natty  of 
belemnile  described  by  Lister  under  the  name  of  lapis  lyactiriust 
There  have  also  been  found  an  obscure  organic  remain,  consideared 
t>y  the  Professor  as  a  medusa  or  beroe ;  also  a  beautiful  amiDomte, 
a  pentacrinite,  and  several  species  of  hivalve  shells.  The  mutilated 
remains  of  a  species  of  fish  nave  also  been  found  j  and  charred  wood 
is  not  uncommon  among  the  animal  remains. 

Among  the  rarer  /ossib  of  the  Cambridgeshire  chalk,  are  fruit 
pones  and  linear  leaves  from  Cherry  Hinton.  .  ' 

Th^  results  of  an  analysis  by  Mr.  Holme  of  three  varieties  of 
Cherry  Hinton  lime-stone  are  subjoined,  fivm  which  it  appears  that 
the  stone  consists  for  the  most  part  of  carbonate  of  lime,  but  alto 
contains  from  about  four  to  nine  per  cent,  of  alumioa,  and  a  portion 
pf  silex  pot  amounting  to  two  per  cent. 

Two  letcers  addressed  to  the  Secretary  from  the  Rnv.  Bichard 
Jlannab}  jijti.  Chaplain  to  the  troops  at  Plymouth,  were  read. 

Some  geologists  having  doubted  or  denied  the  existence  of 
prganic  remains  in  the  lime-stone  of  Plymouth,  the  object  of  Mr. 
Hannah's  letlcirs  is  to  state  that  both  madrepores  and  shells  have 
recently  been  found  by  him  in  the  quarries  of  Stonebouse  Hill,  and 
at  the  Duck-yaj^o  ;  n  fact  entirely  corroborated  by  the  specimeoi 
which  Mr.  H.  has  also  transmitted  for  the  cabinet  of  the  Society. 

Some  observations  on  the  interruptions  or  faults  to  which  mineral 
veins  are  liabk,  contained  in  a  letter  addressed  by  Mr.  I,  Sadler  to 
Ant.  Carlisle,  Esq.  M.Q.S.  were  read. 

The  cases  solved  irttliis  paper  are  illustrated  by  diagrams,  which 
fenders  if  impossible  to  give  an  abridgment  of  them. 

Dec.  S.— A  letter  from  U  Homer,  Esq.  to  the  Sccietaiy  wa^ 
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read,  describing  cerlato  iqiedmeDs  presented  by  him  to^he  Society. 
They  coosist  of  two  series :  one  exhibitiDg  the  junctioa  of  saod-    . 
stone  and  of  trap  at  the  Kinnoul,  near  Perth  ;  the  other  exhibiting 
a  similar  junction  occurring  in  Salisbunr  Craig,  near  Edinburgh. 

A  paper  by  J.  Macculloch,  M.D.  V.Pr.G.8.  entitled  Obserra- 
tions  on  the  Mountain  Cruachan,  was  read. 

Cruachan,  the  highest  of  a  cluster  of  mountains  resembliog  each 
odier  in  external  form  and  geological  composition,  is  situated  in  die 
'  east  bank  of  the  river  Awe,  between  l/och  Awe  and  Loch  Etive. 
Instead  Of  the  nigged  forms  and  rough  foces  that  characterize  the 
faUls  of  mica-slate,  situated  to  the  south  of  this  district,  and  forming 
the  basins  of  Loch  Lomond,  Loch  Lang,  and  Loch  Fyne,  it  pre- 
sentb  a  more  uniform  flowing  outline,  a  more  complete  covering  of 
herbage,  and  a  less  serrated  summit,  which  at  the  same  time  ii 
strewed  with  heaps  of  fragments.  On  a  near  approach  the  rolled 
stones  which  abound  in  the  beds  of  the  torrents  appear  to  be  almost 
entirely  composed  of  granite  and  porphyrv ;  but  the  rock  which 
appears  in  situ  forming  the  lower  part  of  tne  mountain  in  schist. 
This  schbt  sometimes  assumes  the  appearantw  of  a  compact  mica- 
alate,  but  generally  of  clay-slate,  the  colour  of  which  varies,  from 
dark  lead-grey  to  pale  gitenish-grey.  Innumerable  veins  of  granite 
and  of  syenitic  granite  of  various  sizes  travene  the  schist  in  all 
directions ;  sometimes  passing  clean  through  it,  sometimes  inter- 
mingled with  it,  or  involving  fragments  of  it.  Tlie  sdiist  is  often 
excessively  curved  and  contorted  ;  and  at  the  points  of  junction 
with  the  granite  is  either  indurated  and  converted  into  lydian-stone, 
or  appears  insensibly  melting,  u  it  were,  into  the  granite,  and 
assummg  the  character  of  hornblende-alate. 

The  schist  does  not  appear  to  reach  above  one>third  of  the  entire 
height  of  the  mountain ;  but  nearly  half  of  the  remaining  ascent  is 
thickly  strewed  with  loose  rocky  masses,  and  it  is  not  till  these  have 
been  surmounted  that  the  crags  and  precipitoiis  faces  of  granite 
b^n  to  show  themselves.  This  granite  nearly  resembles  that  of 
Carngorum,  being  composed  of  reddish  felspar  and  white  quartz  ia 
nearly  equal  proportions,  with  a  small  intermixture  of  mica  i  that 
which  eomposes  the  summit  strongly  aflects  the  magnetic  needle. 

Veins  of  compact  felspar-porphyry  make  their  appearance  in  great 
abundance  in  this  granite :  this  .breadth  varies  from  three  or  four 
feet  up  to  40  or  50,  or  more ;  they  are  nearly  vertical,  but  tub 
horizontally  in  all  directions.  They  traverse  not  merely  the  granite, 
bat  the  schist  likewise,  and  evea  the  granite  veins  w  the  schist, 
difiering  remarkably,  however,  from  these  last  ia  occasioning  no 
ditturb^ce  in  the  strata  through  which  they  pass,  nor  intennixiog 
ia  the  least  degree  either  with  the  granite  or  with  the  scliist. 

Besides  the  veins  of  granite  and  of  pcophyry,  are  veins  of  a  grey 
tnp  rock,  and  others  of  •  perfectly  cluiraoierized  basalt. 

Similar  appearances  to  these  now  described  occur  in  the  adjacent 
diHiipt*  of  Midloro,  of  Ar^lc,  and  of  Glenco. 
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WERNER  IAN    SOCIETY. 

At  the  meeting  of  this  Society  od  the  3d  of  December,  there 
was  read  a  cam  muni  cation  from  Captain  Brown,  of  the  Forfar- 
. shire  Militia,  describing  five  new  species  of  shells,  observed  by  him 
in  Ireland.  The  description  was  accompanied  by  excellent  draw- 
ings. A  mineralogical  communication  from  Mr.  Giesecke  was 
read,  in  whicli  he  described  several  new  and  rare  minerals  observed 
by  him  in  West  Greenland. 

At  the  meeting  of  ilie  1 7th  of  December,  the  Secretary  read  « 
letter  from  Mr.  Scott,  at  Ormiston,  addressed  to  Iduder  Dick, 
Esq. ;  containing  a  description  of  the  junction  of  the  tran«tioD 
and  floetz  rocks  near  Jedburgh,  and  mentioning  the  occurrence  of 
granite  in  Roxburghshire. — Professor  Jameson  read  the  first  part  of 
a  paper  describing  the  mineralogy  of  the  south  distiict  of  Sootland, 
including  a  particular  account  of  the  rocks  which  occur  in  the 
neighbourhood  of  Dunbar,  in  East  Lothian.  The  coast  of  Dunbar 
exhibits  an  alternation  of  the  old  red  sand-stone  with  rocks  of  the 
trap  formation ;  and  interesting  illustrations  of  the  supposed  che- 
mical nature  of  sand-stone,  and  of  the  contemporaneous  formation 
of  masses  of  lime-stone  in  sand-stone,  and  of  trap  in  sand-stone. 
At  the  same  meeting,  the  first  part  of  a  memoir  on  the  nature  of 
the  polar  ice,  by  Mr.  Scoresby,  was  read.; — Specimens  of  sand- 
atone,  brought  from  Bersklming,  in  Ayrshire,  by  Mr.  Miller,  were 
e^ibited.  Wiien  cut  into  long  thin  bars  they  possess  considerable  - 
Qeubilily^  which  is  a  good  deal  increased  when  the  stone  b  wetted. 


Article  XIV. 


I.  Fkosphuret  of  Ammonia. 

M.  VooBL  has  lately  made  a  curious  experiment  in  Paris.  H« 
put  a  piece  of  phosphorus  into  ammoniacal  gas,  and  then  exposed 
tiie  pnosphorus  to  the  solar  rays.  A  black  mKtter  was  formed, 
which  was  conceived  to  be  a  combination  of  phosphorus  and  am- 
monia. 

II.  New  Expe^'U^on  into  Africa. 

We  understand  that  the  Biithh  Government  are  at  present  pro- 
jecting a  new  expedition  to  explore  the  interior  of  Africa.  They 
are  to  employ  in  this  expedition  tlie  black  regiment  which  has  been 
formed  on  the  west  coast  of  Africa;  and  which,  being  inured  to 
the  climate,  will  constitute  a  better  and  more 'efficient  guard  to  the 
travellers,  than  the  same  number  of  British  troops.  It  is  at-  present 
the  most  probable  opinion,  that  the  Niger,  after  running  east  for  a 
considerable  way,  takes  a  southerly,  and  at  Ust  a  westerfy  diRction, 
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and  rans  into  the  Atlantic  on  the  coast  of  Guinea,  It  will  be  very 
singular  if  this  opinion  be  confirmed.  It  would  be  of  great  im- 
jxtrtaoce  if  the  travellers  would  carry  with  them  a  set  of  portable 
barometers,  in  order  to  determine  the  elevation  of  the  country 
through  which  they  pass.  If  we  knew  the  elevation  of  the  banks 
of  the  Niger,  it  would  be  easy  to  determine  whether  the  opinion  of 
the  ancients,  that  it  is  a  branch  of  the-  Nile,  be  possible  or  not. 
Nothing  in  Mungn  Parke's  travels  would  lead  us  to  suppose  that 
the  elevation  of  the  banks  of  this  river  is  great.  In  that  case  it 
roust  either  flow  into  bq  inland  lea^  or  discharge  itself  into  the 
Atlantic. 

III.  Communication  between  the  Blind  and  the  Deaj  and  Dumb, . 

Dr.  Guilli^,  Director  of  the  Royal  Institution 'for  the  Blind,  at 
Paris,  by  a  method  of  his  own  invention,  has  been  enabled  to 
establish  an  immediate  and  perfect  mode  of  intercourse  between 
blind  and  deaf  and  dumb  persons.  These  two  species ,  of  unfor- 
tunate indiriduals,  between  whom  nature  appeared  to  have  placed 
Insuperable  barriers,  may,  thanks  to  the  ingenious  author  of  this 
invaluable  discovery,  henceforward  draw  near  and  perfectly  under- 
stand each  other. 

The  first  trial  of  this  ingenious  practice  was  made  at  a  numerous 
and  public  meeting,  held  at  Pans,  the  2r>th  of  last  August.  A 
sentence  was  dictated  to  one  of  the  deaf  and, durpb,  named  Maiuen, 
a  pupil  of  the  Abbe  Sicard,  and  by  him  communicated  to  one  of 
die  blind,  who  immediately  repeated  It  io  a  Joqd  voice;  and  he  in 
his  turn  communicated  to  the  deaf  and  dumb  the  sentence  asked 
hf  the  public,  who  instantly  wrote  it  on  a  tablet. 

We  are  assured  that  Dr.  Guilli^  intends  coming  to  London  in 
the  winter,  to  make  an  experiment  of  his  practice  before  the  Royal 
Society. 

rV.  Swinestone  at  Building  Hill,  Dierkam,  \ 

I  am  informed,  by  Mr.  Sowerby,  that  some  of  the  Building 
Hill  stone  retains  its  fcetid  odour  for  years  when  scraped,  while 
Other  specimens  lose  it  very  soon.  This  shows  us  that  I  was  noC 
mistaken  when  I  called  it  Swinestone,  on  the  spot.  But  the  reason 
why  some  specimens  soon  lose  their  odour  remains  still  to  be  given. 

V.  On  the  Solar  Spectrum. 

(To  Dr.  Tlionuon.) 
81R. 
Since  my  last  communication  it  has  occurred  to  me,  that  if  Dr. 
Herschel's  position  respecting  the  healing  rays  attendant  on  the 
prismatic  spectrum  stands  in  need  of  any  confirmation,  the  well-  ■ 
conducted  experiments  of  Mr.  Leslie  on  radiant  caloric  substan- 
tfate  them  in  a  most  remarkable  manner.     Mr.  L.  distinctly  affirms 
that  he  found  the  greatest  intensity,  or,  as  I  should  call  it,  the 
focus  of  heat,  by  his  reflectors,  half  an  inch  within,  or  nearer  to    ■ 
the  mirror  than*  the  optical  focut.    As  fv  » I  can  judge  too,  from 
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the  nuntben  stated  by  Mr.  L.,  tbe  progKH  of  the  difierenti^  ther- 
iDOinet«r  t'rocD  ud  towards  the  mirror^  indicates  the  very  ntio  thu 
tbe  priunatic  apectmin  diiplays  with  Kgsrd  to  inteiuity  ctf  l^t. 
Wbst  tbco  must  be  our  condusioD,  but  tbnt  the  reflectw  in  tUk 
caae  perfmnw  an  office  liaailsr  to  that  of  the  prism !  * 

"Hqw,  Sir,  may  we  not  take  advantage  of  this  imtramest  to  ob* 
tain  B  better  knowledge  of  tbose  rays  t«ined  deoxidatiag}  la 
conformity  lo  my  theory  wtotker  foau  remains  to  be  discovered, 
where  muriate  of  silver  would  be  found  to  blneken  most  readily ; 
tot  I  contend,  that  those  rays  aie  mere  modifications  of  beat,  or, 
to  speak  more  &lly,  that  they  are  rays  of  latent  caloric,  or  tbe 
true  phlogiston  ]  while  tbose  which  affect  the  thermometer  are 
obvious  or  sensible  caloric.     With  the  greatest  respect, 

I  am,  Sir,  Youn,  Sic. 

David  Hobtcw. 

VI.  FMttum  of  Pari  Jacison,  New  Holland. 

Fran  the  obaervatioDs  of  Captain  Flinders,   it  appears   that 

Cattle  PdidI,  on  the  east  side  of  Sidney  Cove,  is  in  latitude  33* 

51'    45-a",    south;    loi^tnde,    151°   11'  4!)",   paA Flwda't 

Voyage,  I.  237. 

VII.  ChmeiePttHe. 
The  nethod  of  malciojc  paste  in  China  is  iniidi  more  eeoBOOMcal 
tfias  the  node  followed  in  this  country.  Were  it  univeTsally  adopted 
by  tnink>maken,  book-tMadeis,  and  others,  who  use  great  quan- 
tities of  paste,  it  would  produce  a  voy  material  mving  of  flour, 
which  in  years  of  scarcity  might  be  of  the  greatest  ooosequeoce. 
The  foUewing  formuU  used  in  China  vai'  lately  -commvaicated  to 
tiie  Ri^t  Hon.  Sir  Joseph  Banks,  fiart^  by  a  gentleman  at  present 
in  Canton. — Mis  together  bullock's  blood  and  quick-lime,  ta  tiie 
proportion  of  one  pound  of  the  latter  to  lOlbs.  of  the  former.  It 
4>ecomes  a  stiff  jelly,  in  which  state  it  is  sold  to  the  consumers,  who 
beat  it  down  with  an  addition  of  water  into  a  state  suSciently  fluid 
for  use.  At  Canton  it  will  keep  five  or  lix  days  in  the  hot  wcatHer 
and  ten  or  twenty  days  in  the  cold.  la  Britain  it  would  ptobiUy 
keep  kmger. 

Vin.  Chinese  Method  of  casting  Sheet  Lead, 
The  Chinese  method  of  casting  sheet  lead  is  very  simple.  Two 
ioTge  flat  tiles  are  used  for  the  purpose,  covered  on  the  inside  with 
thick  paper.  The  workman  opening  them, a  little  at  top,  pouts  in 
a  small  quantity  of  melted  lead,  mi  pressing  the  tiles  together 
with  his  foot,  forms  the  sheet.  A  kind  of  resin  called  dtemmer  ii 
used  to  prevent  tbe  oxydizeaient  of  the  metal.     The  tea  canisters 
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which'  hive  ■  crystallized  nppeanncc,  and  which  at  CaQton  are 
£alled  choyeip,  or  bamboo  leaf,  ftvm  th«ir  resemblaDce  to  that  Iraf, 
arc  ionaeAfmm  tin  ia  the  same  way.  They  art  not,  made  in  tha 
Dcigbhouibood  of  CantoQ. 

IX.  HaH/s  Crystallography. 

It  ^vea  us  great  pleasure  to  state,  that  Mr.  Larkins,  N°  14,  Gee 
Street,  Somer's  Town,  has  commenced  teaching  the  mathematical 
part  oT  Haii/s  theory  of  crystallization.  It  is  scarcely  necessary  to 
observe,  that  wittiout  a  correct  knowledge  of  the  mathematical 
[vinciples  from  which  this  most  beautiful  theory  has  been  deduced, 
very  little  progress  can  be  nude  in  the  study  of  crystals.  Mr, 
Larkins  has  likewise  cut  ia  wood  very  beautiful  modeb  of  all  the. 
crystals  described  by  Haiiy  in  his  System  of  Mineralt^.  Complete 
seta  of  these  models  are  sold  at  ihe  rale  of  from  thirteen  pounds  to 
fifteen  pounds  sterling,  according  to  the  kind  of  wood  from  which 
they  are  cut, 

X.  Table  of  Temperatures. 

M.  Guyton  Morreau  has  been  employed  for  many  yeat^  io  cob> 
stnicting  a  pyrometer  of  platiaom  to  measure  tbe  higher  degrees  of 
beat.  He  was  induced  during  his  experiments  to  compaie  it  with 
the  mercurial  thermometer,  and  with  Wedgewoud's  pyrometer. 
Hie  following  table*  exhibits  the  result  of  his  experiments. 


Mercury  melts 

Water  freezes    

Water  boils 

Bismuth  melts 

Tm  melts 

Lead  melts 

Mercury  boils   . . . .  ^  . . 

Zinc  melts 

Antimony  melts 

Silver  melts 

Copper  melts 

Gold  melts 

Welding  point  of  iron  . 

Cast-iron  melts 

Porcelain  melts 

Manganese  melts 

Macquer's  furnace  . , . . 
Fourneau  a  trois  vents  . 
Malleable  iron  melts  . . 

Nickel  melts 

Pbtinum  melts 


OpcM  of  Fabmbeit 


-39° 
+32 

212 

475-99 

512-48 

fiU-98 

642-75 

705-26 

Dssas 

1822-67 

2205-15 

2517-63 

6506-88 

8696-24 

9633-68 
10517- 12 
10829-60 
1 1 142-08 
11464-56 
1 1454-56 +  x 
11454-56  +x 


■  Analct  ix  CbUaie,  xc,  S36. 
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If  I  remember  right,  Wedgewood's  clay  pieces  were  bnked  in  a 
red  heat.  If  this  be  tlie  case,  it  is  impossible  that  the  boiling  point 
of  mercury,  which  is  below  the  commencement  of  Wedgewood's 
scale,  can  be  represented  by  2°  of  that  scale.  There  is  reason  to 
believe  from  this,  that  Morveau  was  not  in  possession  of  the  true 
clay  pieces  of  Wedgewood.  If  so,  his  determination  of  the  value 
of  Wedgewood's  degrees  cannot  be  considered  us  correct.  The 
melting  point  of  tin  is  certainly  slated  too  high  in  the  preceding 
table.  Rlr.  Crighion  of  Glasgow,  whose  accuracy  is  uncommon, 
found  that  this  metal  melts  ai  442°>  and  that  it  melts  at  a  lower 
temperature  than  bismuth. 

JCI.    Saccharometer, — Thermometer, — Slarch-Sugar,— Passage    of 
Air  ihrougft  Tubes. 


) 

1  beg  to  make  some  observations  on  the  queries  in  your  Annals, 
of  September,  respecting  the  use  of  the  saccharometer  in  brewiag, 
whicb-I  had  delayed. 

According  to  the  common  acceptation  of  the  word  strength,  in 
beer  or  sle,  the  saccharometer  foretela  it  sufficiently  near  the  trolb, 
for  similar  processes  in  the  same  brewhouse  ;  but  it  is  cot  a  sure 
guide  for  any  dissimilarity  in  the  mode  of  brewing  or  of  drawing 
me  extract :  for  then  the  constituents  of  malt  tae'not  often  dissolved 
in  the  same  proportion  to  each  other ;  and,  in  all  cases,  the  extracts 
are  superior  in  value  according  to  their  priority.  For,  let  the  first, 
from  the  same  parcel  of  malt,  be  reduced  to  the  specific  gravity  of 
the  last,  and  equal  quantities  of  each  will  give  a  beer  or  ale  very 
diBerent  in  quality. 

The  quantity  of  alcohol  increases  during  fermentation,  ss  the 
•pecific  gravity  of  the  fermenting  fluid  diminishes,  but  in  what  ratio, 
no  correct  experiments  have  as  yet  ascertained,  Tlie  term,  desig- 
nated utrength,  in  malt  liquors,  depends,  however,  on  many  inex- 
plicable drcumstances ;  I  fancy,  from  the  variety  io  quality  in 
different  beers,  made  from  equal  estracts  in  every  respect.  I  do 
not  mean  lo.allude  to  the  mixture  of  any  deleterious  drugs,  because 
I  really  believe  the  common  brewers,  in  general,  (/ij  nor,  and  those 
extensive  establishments  in  London,  cannot,  make  use  of  any  sub- 
MJiute  for  malt  and  hops.  The  gentleman,  who  makes  those 
queries,  is  perfectly  correct  in  asserting,  that  the  common  saccba- 
rometers  do  not  give  the  quantity  of  solid  matter  contained  in  a 
barrel  of  wort ;  they  express  merely  the  difference  of  weight 
between  that  and  n  barrel  of  water.  The  former,  however,  can  be 
ascertained  nearly  by  multiplying  the  latter  by  2,  7i  according  to 
my  trials,  which  I  lio^ie  agrt^e  with  the  experiments  of  this  gen- 
tleman. 

It  is  rather  a  disgrace  to  the  present  state  of  chemistry,  that  the 
chemical  brothfiltood  of  Europe  should  still  suffer  the  varicly  in  the 
theriro metric  sciile  to  exist ;  [  tlwreforc,  as  an  humble  individual, 
beg  to  suggest}  that  a  resolution,  published  by  the  leading  chemists 
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of  England  and  Prance,  to  express  temperature  in  future  in  none 
but  centigrade  degrees,  would  quicklj'  become  general,  and  form 
an  universal  language  in  this  respect,  to  the  expulsion  of  Fahren- 
heit's ridiculous  scale,  as  well  as  the  others,  which  occasion  such 
unoecesstiry  delay  and  difficulty  in  fixing  the  diflerent  degrees  of 
lieat  in  the  memory,  when  running  through  chemical  ezperimentf 
in  both  the  languages. 

I  may  also  perhaps  be  permitted  to  mention,  to  those  who  are 
makings  experiments  on  the  conversion  of  starch  into  sugar,  by 
KirchofTs  method,  that  if  the  boiling  be  performed  by  passing 
steam  into  the  fluid,  all  risk  of  empyreuma  may  be  avoided,  desic- 
cation prevented,  (as  tlie  volume  will  continue  any  length  of  time 
nearly  the  same,)  and  the  operation  cau  be  performed  m  porcelain, 
earthen  ware,  or  even  wood  vesseb. 

Mr.  Wilkinson,  the  celebrated  Iron-master,  could  not  produce 
any  current  of  air  through  casl-iron  pipes,  (extending  about  a  mile 
in  length,)  even  to  the  distance  of  600  feet  from  the  impelling 
force,  which  was  very  great ;  yet  the  gas-light  companies  find  no 
dilBculty  in  this  respect.— May  I  request  an  explanation  of  this 
anomaly  from  any  of  your  correspondents  ?  I,  H. 

XII.  Foitnation  of  Sal-Ammojoac  in  huming  Bricks. 

(To  Dr.  Tliinnson.)   - 
SIR, 

In  your  Sketch  of  the  latest  Improvements  in  the  niysical 
Sciences,  under  the  division  Salts,  article  Sal-ammoniac,  you  ob- 
serve, "  that  the  sand  employed  in  making  bricks  probaUy  con- 
tains common  salt,  derived  from  the  sea  water  with  which  it  is 
washed ;  and  that  this  m»y  be  the  source  of  the  muriatic  acid, 
which  goes  to  the  formation  of  ihe  sal-ammoniac  that  sublimes 
during  the  burning  of  the  bricks ;  but  that  if  this  be  the  cu^e, 
nature  employs,  during  this  process,  some  method  of  decomposing 
common  salt,  at  present  unknown  to  manufacturers,  &c." 

In  reply  to  this  observation,  1  beg  leave  to  rem:irk,  that  as  sul- 
phate of  ammonia  generally  accon)panies  tlie  volatile  products  of 
burning  coals,  it  is  not  improbable  that  this  salt  decomposes  the 
common  salt  that  adheres  to  the  sand,  and  gives  rise  to  the  pro- 
duction of  the  muriate  of  ammonia  in  question. 

1  shall  be  much  obliged  10  you  to  inform  me,  of  some  practicable 
method  of  separating  mang:iiiese  when  in  solution  from  the  solu- 
tion of  a  neutral  s^lt.  A  minute  portion  of  this  metal  communi- 
cates »  permanent  slain  10  a  considerable  quantity  of  any  neutral 
«jl[ibate  that  may  happen  to  contain  it. 

1  remain,  Sir,  your  most  humble  servant, 
*rift<if, /ai..l4,  ISIS.  E.T.  L 
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KoKBBT  SAinnm,  Wob«ro,  BedfonMuK  j  ft>r  improvements  in 
tiie  construction  of  machuiea  for  making  hay.     Aug.  32,  1814. 

John  Dickinson  and  GBoaoB  Longman,  Nash  Mills,  H«rt'^ 
fbrdshiie ;  for  improvements  in  the  said  John  Dickinsoa's  pateot 
tDBchioery  for  maaufocturing  paper,  md  also  a  oeruin  a«»rRtiu 
lor  separating  the  knots  or  tumpa  from  papsr  or  ptpa  ttuK  Aug. 
34,  IS  14. 

Jambs  Pbnnt,  of  Low  Nibthwaite,  lAocaater,  mechanic;  kod 
JosEPB  Kbnoal,  same  county,  turner;  fw a  new  and  improved 
principle  of  making  pill  and  other  small  boxes.    Sept.  8,  I6!4. 

William  Lister,  Paddington,  Middlesex,  Eaq.  ;  for  colain 
further  improvements  on  au  engine  for  separating  com  or  seedi 
fiom  the  straw  and  chafF.     Sept.  31,  1814. 

James  Dobbs,  Binaingham,  Gentleman  ;  for  his  improrementB 
in  the  masufacturiiig  of  machines  used  for  cutting  and  gathering  in 
grain  and  produce  arising  from  the  enith,  whereby  much  labour  and 
eipense  are  saved.     Sept.  21,  1814. 

Joseph  Taylob  and  PmBB  Tatlor,  Manchester,  ntachine- 
makers ;  for  h'aving  invented  and  brought  to  perfection  certain 
improvements  in  a  loom  to  be  used  in  weaving  cotttm,  linen, 
worsted,  silk,  or  other  cloth  or  clothes,  made  of  007  two  or  more 
of  the  said  muecials.     Sept  21,  1814. 

W.  £.  SbEFFiKLtt,  Somer's  Town,  Middlesex,  Gentleman;  for 
divers  improvements  in  the  working  or  manufacturing  of  copper  and 
its  compounds,  and  other  metallic  substances,  or  any  or  either  of 
tb«$ame.     Sept.  21,  1814. 

W.  Sampson,  Acx>ni-street,  London,  millwr^ht ;  toe  certain 
improvements  for  raising  water.     Oct.  .1,  1814. 

Abraham  Shaw,  Leicester,  glazier's  vice  and  diamond  mano- 
fiicturer ;  for  his  apparatus  for  the  better  cutting  of  window,  pkte, 
and  sheet  glass.     Oct.  3,  1814. 

Ahbroisb  FiHHiN  DiDOT,  Holbofn,  Loudoo,  Gentleman;  lot 
an  improvement  in  the  method  of  makiag  types  or  character*  to  be 
used  in  the  art  of  printing.     Oct.  3,  1814. 

R.  Philips,  Newbury,  Bucks,  engineer;  for  certain  imjvove- 
ments  in  a  plough.     Oct.  5,  1814. 

Jah£s  Longhurst  ;  for  an  JColIan  organ  or  barrel  organ  with 
■  self-acting swell.    Nov.],  ISH. 

John  Waltubs,  Fonchurch-street,  London  ;    for  certain   im- 

Erovements  in  the  construction  and  fastening  of  Frame  timber  or 
iads  of  ships  or  vessels,  whether  building  or  under  repair.  Nor. 
7,  1814. 

William  Howard,  Old  Brentford,  Middlesex ;  for  Improved 
apparatus  for  working  the  pumps  on  board  ships,  which  may  also  be 
ai^Iied  to  churning,  and  various  other  useful  purposes,  Nov.  10, 
1814. 
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Article  XVI. 
METEOROLOGICAL  TABLE. 


TOZKBDMETU. 

- 

ISU, 

Wnd. 

Mu.  Mia. 

Med. 

Mai. 

UlD. 

Hed. 

Erap. 

Rain. 

ISihMa 

Dec.  4 

I9*50  J9'S4 

29-420 

44 

36 

40-0 

3 

5 

29.9429-30 

29-720 

41 

39 

370 

6 

S0**|39^1 

29-975 

33 

23 

33-0 

7 

30K>l|29-60 

29-820 

45 

33 

39-0 

_ 

8 

S 

t9-6o 

29-25 

29-425 

53 

45 

48-5 

•44 

9 

3    W 

2970 

29-25 

29-475 

52 

25 

33-5 

6 

10 

2937 

29-35 

29-360 

51 

29 

40-0 

*11 

■53 

n 

W 

2963 

29-37 

29-300 

34 

48 

51-0 

•33 

• 

12 

s  w 

29-6a 

29-30 

29-375 

56 

33 

4*5 

19 

3972 

29-30 

29-610 

36 

41 

48-5 

14 

5    -W 

2956 

29-3* 

29-550 

53 

42 

47-i 

15 

S    W 

29-68 

39-« 

29-540 

55 

43 

49-0 

16 

S    W 

39^S 

29^0 

89-660 

55 

37 

46-0 

•10 

17 

s  w 

29-78 

29-68 

29-730 

55 

44 

49-5 

IS 

s  w 

29-8S 

29-67 

29-743 

56 

31 

53-5 

-33 

2 

19 

s   w 

30-05 

S967 

29-860 

65 

30 

42-5 

■Jl 

0 

SO 

N 

3008 

29-98 

30K)3O 

38 

28 

33-0 

21 

N     £ 

29-98 

29-73 

29-855 

39 

31 

35-0 

ii 

E 

2973 

a9-i'> 

89595 

37 

92 

34-5 

33 

£ 

2969 

29-67 

39-680 

38 

32 

35-0 

24 

£ 

29-67 

2962 

29-645 

33 

29 

31-0 

__ 

as 
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REMARKS. 

Jkeljik  JTmIL— 4,  .■>,  e.  Slifbt  hoar  frotli  la  the  pondi  i  nlndy  at  istemli. 
T.  Occaiiaoal  unall  rain.  S.  The  nuti.  temp,  of  the  lul  S4  boun  Ihh  morning, 
with  a  baWaw  S.  VI.  irind.  An  uiulcady  rain  rollawed,  nf  many  honri'  cob. 
(innance,  ntth  much  wind  at  8.  Q.  Wind^  :  the  bnroinelerappeBn  lo'liBve  itood 
through  the  night  at  the  min.  noled.  10.  Hoar  Trod  :  Clnvitralut ;  DTcrcait,  a.  m. : 
afrer  Mr,  the  da^  wel  and  iloimj  '■  mnch  wind  la  Ihe  night.  11.  Cloudy;  rain 
beFore  niur,  and  at  jntenrali  through  Ihe  day.  Though  it  Wu  very  clondy,  tb« 
beea  came  out  in  gmt  Domben,  ai  abierTed  about  the  lame  lime  latt  year. 
18.  Temp.  Ibis  morning  51°,  iritb  loir  driiinf  cloudi,  nnd  a  gale  at  9.  W. 
13.  Uarly  Ihii  morning  the  nind  nai  violent:  It  moderated  about  three  p.m.: 
and  Ihe  doadi,  after  aiqoall,  aunmed  the  Cumulattratiu.  Hncli  water  onl  in  lk( 
^nanhes.  14.  Red  lun-riGci  CirH  oTer  the  iky,  with  Iheir  exlremitiei  dmwa  oat 
wettivard :  p.  m.  it  blew  bard  again  from  S.  W,  followed  by  rain  at  nigtat. 
15.  a.  m,  Hnch  wind  and  cinnd.  The  miilers,  wlia  have  remarked  ihal  for  lw« 
'yean  past  oar  almoiphere  haa  been  calmer  than  usual,  will  now  prabably  com- 
plain of  an  eicesi  of  wind.  The  CWnaiaitralat  appeared  afler  lliree  p.  m.  and 
(he  evening  and  night  were  calm.  IS.  Early  thii  motning  ibe  wind  rote  again, 
and  blew  with  great  violence,  with  rain  al  intervals,  (ill  abont  three  p.  a.,  wbca 
Ihe  lame  cbange  ensued  ai  yetlecdaj.  IT.  Overcaat:  windy  i  *ome  rais  p.  m,  i 
a  gale  through  the  night,  18.  The  lempciruona  weather  contlnne*.  IS.  A 
•hower  abonl  eight  a.  m.,  and  again  In  Ibe  evening,  afler  which  light  cloudf  were 
obiervrd  to  pom  the  nMion's  dick  with  lew  nod  leu  telocity.  SO.  Hoar  frail :  a 
fine  and  nearly  calm  day :  iwanni  of  gnnti  io  Ihe  air,  and  gottmttr  Boatiag.  Tbe 
de#  frosE  on  tbe  grau  by  half  pail  four  p.  m.  :  there  w»  a  corona  round  the 
moon,  and  a  SlrntM,  at  night.  21.  Iloor  frnd.  88.  Dry  air:  Meady  breelet 
Gmt,  pauing  lo  Cliroilratat.  A  lunar  halo  of  large  diameter.  8S,  84.  Gondy : 
■teady  breeze.  25.  Some  tnowln  the  night,  followed  by  a  litlle  more  in  Ibe 
day,  8S,  a.  m.  Bnow  more  plentiful:  a  thaw.  SI.  Rain;  tieet  and  wow: 
raia  again.  £8.  The  max.  temp,  early  ibia  morning  :  much  rain.  89.  Overeaat 
aky,  30.  Miily,  31.  Hoar  froil;  large  Grnu  cloadi :  a  few  dropi  oTralnt 
f.  m.  Nimha. 
,  Firti  ll«mh,  ISIS.— I.  Hoar  frott:  a  rote-coloured  aky,  with  dnvitrtlui at 

RESULTS. 

Wlndi  in  the  fore  part  Westerly  andTiolenl:  inlbelaller,  Eaiterlyand  mode- 
rate ;  but  in  both  attendant  with  rain  i  but  one  clear  day  In  tbe  period. 

Barometer:  Grea lent  height ,30*4^  Incheif  ' 

Least 98  94iBcbn|       . 

Mean  of  the  period  SO'OOG  iBebn. 

1  Greateit  height fiff 

Lean .M" 

Mean  of  Ibe  period 10*13* 

Evspotaiinn,  0'68  inch.     Rain,  S'SS  inch. 


ToTrenaH,  Flm  JIaaili,  85,  ISIS. 


„„h^^^tt- 


ANNALS 


PHILOSOPHY. 


MARCH,  1815. 


Article  I. 

^  Biogrt^ical  Account  of  David  Rtttenkoase,*  IX.  D.  F.  R.  S. 

tale  President  of  the  American  PkilosMkical  Soaett/, 

B;  Thomu  Thomson,  M.D,  F.R.S. 

The  RittenhouK  fitmil;  from  which  onr  philoswher  wta  descended' 
emigrated  from  the  pronnce  of  Guelderluid  to  New  Yorii,  towards 
the  eod  of  the  17th  centuiy^  when  that  state  was  in  the  posseinoa 
<^  the  Dutch.  They  moo  removed  to  GennantowD,  in  PenasylraDia, 
where  they  eatablished  the  first  paper-inill  ever  erected  is  America.' 
Matthias,  the  youngest  lOD  of  Nicholas  Rittcnhouse,  our  pbiloso- 
.  pher'a  grandfother,  was  bom  at  GermaDtowu, .  about  eight  miles 
from  PUladelphia,  in  1703.  HaviDg  abandoned  the  occupation  of 
a  paper-maker  when  about  29  yean  c^  age,  and  two  years  afler  tus' 
fethcr's  death,  be  settled  at  Niwriton,  a  bnn  whidi  he  bad  pur- 
cbaied  of  about  150  acres,  and  situated  about  20  miles  frtun  Phila- 
delphia. In  the  year  1 72?  he  had  married  Elizabeth  Williams,  the 
daughter  of  Enn  Williams,  a  native  of  Wales.  This  woman  had 
been  left  an  (Hphan,  and  was  brought  up  bv  an  old  Gentleman  in 
the  neighbourhood  called  Richard  Jones.  Sne  possessed  a  cheerAil 
temper,  and  a  mind  uncommonly  vigorous  and  compehensive.t 

>  Tbr  TCMntidti  la  wblcb  Mt  QenllcBsa  wai  held  la  Anerie»,  Mid  tk«  my 
kigb  opinion  entertained  af  K>  pnlu  and  icientifle  allainnieali,  indnee  ate  lo 
fnppoac  thai  a  ihorl  aecoont  of  him  will  be  accepuble  (o  my  Tcaden.  Ht  Infor- 
umIdo  ii  derived  hom  a  blopaphical  account  of  himpnbliibedln  Pblladdpbia  in 
I81S,  hj  hii  nephew,  Mr.  Willlaa  Banon.  I  pwwed  Ibii  book  wltb  mnek 
pleatve.  The  ilewi  wbi^  it  ()««i  of  politici,  philmopby,  sad  Tel)g;liHi,  are 
CMcUeal,  and  nch  ai  I  tcnitelj  expected  from  an  American  pbilotopher  of  the 
pMwat  daj. 

f  Ht.  Itertoa  cooedTCt  tbat  tlie  abililie*  of  David  UdetdwoH  wen  derived 

voi.  V.  N"  m.  h 
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By  thb  wife  Matthias  Rittenhouse  had  fgur  sods  and  six  daugbteis. 
David,  the  eldest  son,  aod  the  subject  of  this  article,  was  boni  od 
the  8th  of  April,  1732.  He  was  an  infitDt  when  the  fomily  re- 
moved to  Norriton.  He  was  destined  hy  his  father  for  a  fenner, 
and  at  the  age  of  14  was  actually  employed  in  ploughing  his  fiuher*s 
fields.  . 

During  this  period,  which  continued  for  about  five  years,  he 
appears  to  have  been  occupied  chiefly  in  the  study  of  mathematics, 
and  in  the  pursuit  of  mechanical  inventions.  We  do  not  know 
what  boobs  he  possessed ;  but  his  brother  BeDJamin,  who  was  often 
sent  to  call  bim  in  to  dinner,  of^eu  observed  the  fences  at  tlie  ends 
of  the  furrows,  and  the  plough  handles  themselves,  chalked  over 
with  numerical  calculations.  In  his  1 7th  year  he  made  a  woodeD 
clock  of  very  ingenious  woricmanship ;  and  soon  afterwards  he  con- 
structed one  of  the  same  materials  that  compose  the  common  ck>ck> 
and  upon  the  same  principles.  It  is  obviras  from  this  that  he  must 
have  possessed  the  means  of  making  himself  acquainted  with  the 
principles  6f  clock-making  from  books,  since  ne  had  no  other 
instructor;  and  possibly  there  might  have  been  a  clock  in  hia 
father's  house,  which  he  would  have  it  in  his  power  to  esainliie.  Be 
this  as  it  may,  his  success  in  constructing  all  the  parts  of  the  clock 
himself,  and  putting  them  together  without  any  previous  instruc- 
tion, displayed  ah  uncommon  mechanical  turn,  which  probably 
would  not  liave  appeared  had  he  been  placed  in  more  favourable 
circumstances.  He  requested  his  father  to  allow  him  to  devote  the 
whole  of  his  time  to  mechanics,  and  to  set  up  the  trade  of  a  clock 
and  mathematical  instrument- maker.  His  fetner,  after  a  good  deal 
of  Iieaitation,  at  last  gave  his  consent.  He  erected  in  consequence 
a  workshop  on  the  side  of  a  pubUc  road,  and  in  the  township  of 
Norriton,  after  having  mnde  many  implements  of  the  trade  with 
his  own  hands  to  supply  the  deficiency  of  such  .is  were  wanting  in 
.  Jiis  purchased  atock. 

From  the  age  of  19  to  35  Mr.  Rittenhouse  devoted  the  whole  of 
Ills  time  to  his  trade  and  to  his  studies.  The  days  were  occuped 
with  the  former,  and  much  of  the  nigbta  with  the  latter.  He  rose 
very  early  in  the  morning,  and  did  not  go  to  bed  till  midnight,  or 
even  later.  This  intense  application  impaired  his  health,  which  had 
before  been  good.  He  was  seized  with  a  constant  heat  in  the  pit  (^ 
the  slomacli,  alTecting  a  space  not  exceeding  the  size  of  half-a- 
guinea,  attended  at  times  with  much  pain.  'Iiiis  malady  never  left 
him  during  the  rest  of  his  lite. 

In  17^1,  when  Mr.  llittenhouse  was  19  years  of  age,  Mr. 
Thomas  Barton,  an  Irish  Gentleman  of  English  extraction,  t^ned 
a  school  in  the  neighbour! lood  of  Mr.  Matthias  Rittenhouse.    Thb 

not  from  hli  falber.  but  from  ihii  woman  i  and  ha  is  at  hhhc  pnini  lo  ibaw  thai 
abilitiM  are  vClrii  htreinary.  For  my  dhu  part  t  antr  kneir  a  man  of  sbliltin 
kIiu<«  oiolhei  hud  ooi  bern  aa  uacammnn  wuinaii.  If  «c  cau^•dr^  Uial  lk«  Mflj 
puri  uf  rdiicaiino.  the  muii  impnriiint  of  all,  dt'pcndi  alnoil  Mlclj  on  the  molker, 
wc  iireil  aol  Ik  ereallj  turprltcd  at  Uiii.  ,  .  ■ 
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GfDtlemaa  had  received  a  regular  univentty  education,  and  pos- 
sessed considerable  knowledge  and  abilities.  He  wa;  two  years 
older  tbiQ  Mr.  Kitteohouse,  and  two  years  afterwards  became  his 
brother-in-law  by  marrying  his  sister.  An  iotimate  friendship  took 
place  between  these  two  young  men ;  and  there  can  be  no  doubt 
that  Mr.  Barton'  must  have  been  oi  considerable  use  in  fbrwardiog 
the  education  of  Mr.  Rittenbouse,  both  by  supplying  him  with 
books,  and  by  instructing  him  in  several  branches  of  kQowle^ge,  to 
which  previously  be  could  not  have  the  means  of  paying  any  atten- 
tion ;  but  we  neither  know  the  coarse  of  study  that  Mr.  Ritten- 
faoose  pursued,  nor  the  books  wliich  he  used.  He  appears  early  to 
have  acquired  a  very  considprable  knowledge  of  mathematics  and 
astronomy,  and  to  have  perused  Newton's  Principia  partly  in  the 
£ogtuh  translation  and  partly  in  the  original,  Afr,  Barton  says 
that  he  discovered  the  method  of  fiucti<«is  without  knowing  that  it 
bad  been  previotisly  discovered  by  Newton;  but  such  ignorance  ia 
the  year  1751,  more  than  half  a  ceotuiy  after  the  discovery  was 
publicly  known  in  Europe,  seems  hardly  conceivable.  Whatever 
mathematical  books  he  studied  must  have  alluded  to  a  iqethod  at 
^t  time  followed  by  every  mathematidan  }  or  suj^Mning,  which 
seems  hardly  credible,  that  all  the  books  in  hia  possesskm  ud  been 
minted  before  the  discovery  of  fluctirais,  still  Mr.  Barton,  who  had 
been  educated  at  Trinity  College,  Dublin,  could  not  possibly  be 
^crant  of  the  discovery  of  Auctions.  Indeed,  in  the  second 
editKHi  of  the  Principia,  thera  is  a  kind  of  discussion  on  the  subject 
by  Newtoa  himself,  Mr.  Barton  then,  I  conceive,  must  have  been 
Biisioformed  upon  this  subject. 

Astronomy  was  Mr.  Riitenhouse's  darling  pursuit;  and  we  have 
the  strcHigest  prooft  that  his  knowledge  of  this  science  was  pro- 
found, and  his  skill  as  a  practical  astronomer  very  great.  He 
acquired  coa»derabIe  dexterity  in  making  astronomical  instruments, 
especially  telesomes  and  clocks.  Tfie  principles  by  means  of  which 
the  pendulum  of  these  ck>clu  were  kept  always  at  the  same  length 
are  curious,  and  deserve  the  attention  of  astronomers  and  mathe- 
matical instrument-makers. 

But  though  neither  tbe  books  which  he  perused,  nor  the  order  of 
his  studies,  be  known,  yet  we  are  acquainted  with  tbe  particular 
circumstance  which  first  turned  his  attention  to  mechanics  and 
mathematics.  He  had  a  maternal  uncle,  David  Williams,  a  car- 
penter, who  bad  a  mathematical  turn :  this  man  died  when  David 
Rittenhouse  was  a  boy,  and  his  tools  and  bocJis,  consisting  of  some 
treatises  on  geometry  and  some  manuscript  calculations,  fell  into 
the  possesuon  of  his  mother ;  to  th^se  books,  &c.  David  had  ^te 
access,  and  they  were  probably  the  only  books  of  ^y  value  within 
bis  reach.  Hence  we  need  not  be  surprised  that  a  young  man  of  a 
vigorous  understanding  soofi  acquired  a  taste  for.  mathematics,  and 
learned  to  handle  the-tools  of  his  uncle. 

The  great  mnthematical  and  astronomical  skill  of  Mr.  Ritten- 
house was  soon  discovered  by  Mr.  Barton,  who  had  taken  orders, 
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and  vm  aetAti  at  a  derg^mm  in  an  cpiwx^  ceepvgatioo  in 
I^Udeipfaia.  He  coniinunicated  the  fact  to  Dr.  Smithy  Prevonof 
'  the  Collegv  of  Philadelphia :  «  frieodsbip  kxh>  to(4i  place  betwean 
them,  aiM  Dr.  Smith  m»  at  great  pains  to  draw bim intopaUic 
notice  i 

In  i'jes  Mf.  Rittenboote  mas  employed  hj  Mr.  Ptoten,  Pro- 
micial  Secretan  to  the  Governor  at  Pennsylrania,  to  determia* 
part  of  the  limits  between  Maiyhnd  aad  Peansylvania^  which  had 
long  been  a  lubjtct  of  dispute  between  Lord  Ualtiinore  and  Mr. 
FeOB,  the  pro^wieton  of  toe  Respective  pnivincea,  lUa  laborioui 
tnk  be  perKin»ed  to  the  Mtisfaction  of  (be  parties  concerned. 

la  lyes  Mr.  RfttenhoBse  married  Eleanor  Colston,  daughter  of 
Bernard  Colaton,  a  reputable  hnoer  In  the  neigfabouthood.  She 
belonged  to  the  society  of  QuRfaers.  Mr.  RKtenhouse  had  been 
brought  up  an  Anabaptist ;  bwt  be  never  declared  himself  a  Bwmbar 
of  any  particular  church.  The  marriage  was  aolenmized  at  Nor- 
ritoD  by  his  brother-in-law,  Mr.  Barton.  Hisfctfaer  had  prenously 
reawned  to  him  his  house  and  farm  of  Noniton,  having  removed 
-  with  bis  Aailily  to  a  house  that  he  had  built  on  bb  place  in  Wor- 
cester tewwbipi.  At  Norriton  Mr.  Rittenhouae  remaJned  for  fimr 
years ;  daring  which  period  bis  reputation  as  a  mechanic  and  aa 
astronomer  was  very  vaach  increased  by  two  eircumstanoes,  which 
deserve  to  be  partienlaTly  mentioned.  The  first  ms  the  constiuc- 
lion  of  an  orrery,  much  more  complete  than  any  thing  of  the  kind 
tiiat  had  been  previousty  contrived,  it  exhibited  the  true  motioni 
of  the  different  planets  and  satellites  with  the  greatest  exactness,  so 
u  to  show  their  place  in  the  heavens,  and  their  relative  poutiou 
'  with  nipect  h>  each  otber  without  any  sensibte  oror  for  thousands 
of  years  to  come.  The  relative  position  oi  these  bodies  for  any 
particular  time  could  be  determined  by  turning  a  winch  till  an 
mdex  on  a  dial  plate  pointed  out  the  time  wanted.  Before  he 
attempted  the  (Construction  of  this  expensive  machine  Mr.  Barton, 
hi*  brother-in-law,  bound  himself  to  reimburse  him  for  the  expense^ 
pwided  'he  could  not  get  it  sold ;  but  as  soon  as  the  machine  was 
completed,  there  was  a  competition  for  it  between  tlw  College  of 
Frinceton,  New  Jersey,  and  the  College  of  Philadelphia.  The 
nrery  was  disposed  of  to  the  College  of  Princeton  for  SOOJL ;  and 
he  made  another  within  the  year  for  the  College  of  Philadelphia. 

The  other  circumstance  was  of'etJIl  greater  importance:  it  was 
tiie  observation  of  the  transit  of  Venus  in  1769.  This  trannt, 
being  of  rare  occurrence,  and  being  the  best  means  (rf*  determining 
lite  paraUax  of  the  san,  was  eageriy  expected  by  astronomers,  and 
had  attracted  the  particular  attention  of  almost  all  the  crawued 
beads  in  Europe.'  Philadelphia  being  a  proper  station  for  observing 
this  phenomenoti,  the  opportunity  was  laid  hold  of  by  the  Philoso- 
pbieal  Society  of  that  city,  and  three  committees  were  appointed  to 
make  the  observation  in  three  dl^rent  places ;  one  of  these  was  at 
the  observatory  constructed  by  Mr.  lUttenbouae  at  Norriton.  The 
«<»nmittce  appointed  to  make  the  observation  in  this  place  were 
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Mr.  Hittenliotise,  Dr.  Smith,  Mr.  LubeD»,  and  Mr.  Sellers.  Every 
thing  was  properly  prepered  by  Mr.  Rittenhouse.  The  bud  rose  and 
set  on  the  day  of  the  transit  without  a  doud.  Tlie  ob&emtioii  was 
made  In  the  mon  complete  manner.  An  accoaat  of  it  was  pub> 
lished  in  the  first  volume  of  the  TrantactiBas  of  the  American 
Society.  It  was  ^owed  hy  astroooaiers  to  lie  very  complete,  and 
served  to  rabe  the  reputation  of  Mr.  KhtenhouN  in  Eut^ie.  He 
was  faencefortb  considered  as  a  consumfliate  astrononer. 

On  Ae  17th  (^  November,  1767,  the  College  of  ndiaddpliM 
bestowed  iipoa  Mr.  Rittenhouse  the  hoDoraTydegree  of  Master  of 
Arts.  In  l??!'  h^  took  up  bis  residence  in  PhihidelphiB:  About 
the  same  time  he  lort  his  wife,  who  left  him  two  daughters,  both  at 
that  time  infants,  in  177^  ^  was  elected  one  of  the  Secretaries  to 
the  Ftiiiosophtcal  Socie^.  Atwnt  this  time  the  AtaemUy  of  Peon- 
sytvania  voted  him  300^  chiefly  on  aeoouat  of  ttie  ingenuity  which 
he  bad  displayed  in  tbe  construction  of  the  orrery* 

It  was  at  this  lime  that  the  disputes  faehreen  tlie  British  Govern- 
ment and  the  American  colonies,  which  termHurted  in  the  revolu- 
tionary war,  b^an.  No  fiirther  sttention  could  be  paid  to  (cienoe 
or  literatttre;  |X)]itics  alone  fliled  the  minds  of  eveiy  one.  Mr. 
Barton  assures  us  that  at  the  comtnencement  of  mm  dilute  ^x 
whole  American  population  was  loyal,  and  that  it  was  with  the 
utmost  reluctance  they  were  brought  to  a  declaiatitHi  of  uidepettd- 
ence ;  but  I  cannot,  for  my  part,  adopt  this  opinion.  If  we  eim- 
fetder  the  great  nomber  of  emigrants  that  went  to  Ancnca  ifairing 
the -troubles  jn  Charles  the  Firsts  reign  j  that  these  «oi)giivta  were 
^  all  puritants  who  possessed  the  most  loftv  ideas  of  liberty  am!  inde- 
peulence,  and  were  in  feet  republicans  in  their  hearta ;  we  aatuat 
■vend  eonchifog  ^urt  these  sentiments,  for  whic^  Atej  bad  kfi 
their  native  country,  and  suflered  all  ^  hardships  to  which  tbn 
were  exposed  in  the  New  World,  would  be  cherished  by  them  iHtn 
particular  veneration,  would  be  inculcated  iqton  their  cbildren,  and 
would  become  the  £ninguishing  efaaracteristic  of  the  oolony.  Hence 
i  conceive  that  republican  principles  wet«  very  generally  entertaloeA 
in  America,  especially  in  New  Et^land,  where  the  diqwte  Snt 
began.  The  colonists  were  of  opinion  that  the  whole  expense  of 
defending  them  should  fall  upon  the  mollier  country,  and  that  the 
British  Parliament  bad  no  right  to  lay  tnes  on  then  till  th^  pit 
tbem  in  every  respect  upon  a  footing  with  the  inhabitants  oS  Gnat 
Britainr  In  this  opinion  I  think  they  were  right.  It  was  tartvimta 
for  Great  Britain  that  the  dispute  terminated  as  it  did;  periiaps  it 
was  equally  fortunate  for  America,  though  a  sufficient  period^  haa 
not  yet  elapsed  to  enable  us  to  judge  correctly. 

Mr.  Rittenhouse  took  the  side  of  the  colonists  with  great  keen- 
ness ;  while  his  brother-in-law,  Mr.  Barton,  embraced  that  of  the 
mother  countiy.  This  produced  a  sepaiBtion.  Mr.  Barton  went 
to  New  York,  where  he  died  in  178O.  He  left  all  his  &mily  behind 
him  in  Philadelphia.  In  1776  Mr.  Rittenhouse  was  chosen  State 
Treasurer  of  Pennsylvania,  a  situaticn  vAach  be  filled  for  IS  yean* 
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The  pnifiM  were'so  small  as  not  to  enable  him  to  keep  a  cleric,  aod 
the  finances  of  the  counn?  so  embarrassed  as  to  render  the  oEBce 
far  from  ^reeable.  In  1777  the  British  sriny  occupied  Phila- 
delphia. The  State  Legislature  went  to  LaRcaster,  and  Mr. 
Rittenhouse  accompanied  them,  leaving  his  wile  and  family  (for  be 
had  married  again)  at  Norritnn.  A  Council  of  Safe^,  consisting 
of  twelK  peraons,  of  whom  Mr.  Hittenhouse  was  one,  wai 
appointed  with  despotic  powers ;  but  it  does  not  appear  that  they 
ever  exercised  them.  When  the  British  anny  evacuated  Philadel- 
phia^  in  1778>  Mr.  Rittenhouse  returned  to  that  city,  and  coQtinued 
to  reside  in  it  during  the  rest  of  his  life. 

In  1779  be  was  appointed  one  of  the  commissioneis  to  settle  the 
boundary  between  Pennsylvania  and  Virginia,  which  bad  been  dis- 
puted hr  so  long  a  period  with  so  much  eagerness.  The  hu»oess 
was  finally  settled  in  17S'li  Mr.  Rittenhouse  and  hb  associates 
having  marked  out  the  whole  boundary  line  with  the  greatest 
accuracy.  On  the  10th  of  March,  1780,  Mr.  Rittenhouse  was 
elected,  by  the  General  Assembly  of  Philadelphia,  a  IVustee  of  the 
Loan  Office  of  the  State.  In  17S3  he  was  chosen  a  Fellow  of  the 
Academy  of  Arts  and  Sciences  of  Boston.  In  178f>  he  was 
appointed  a  commissioner  to  determine  the  exact  boundary  be- 
tween riie  State  of  Massachusetts  and  New  York.  In  17^9  the 
degree  of  Doctor  of  Lews  was  confeixed  upon  him  by  the  Collie 
of  New  Jersey.  The  same  year  he  lesignea  the  office  of  Treasurer 
of  the  State,  which  he  had  held  for  13  years,  having  been 
unanimously  elected  to  it  every  year  by  the  vote  of  the  Assembly. 
In  1790  he  was  elected  Vice  President  of  the  American  Philoso- 

{hical  Society ;  and  the  next  year,  in  conaequence  of  the  death  of 
)r.  Franklin,  he  was  chosen  President  of  that  learned  Body,  a 
aintation  which  he  held  till  his  death. 

He  was  employed  by  Government^  on  various  occasions,  in  the 
construction  of  roads,  and  in  rendering  rivers  navigable,  w  in 
improviug  their  navigation;  and  in  1792  he  received  the  veiy 
important  appointment  of  Director  of  the  American  Mint,  a 
ntuation  whicn  he  held  till  1 795,  when  he  resigned  it. 

The  French  Revolution  had  been  going  on  for  some  years,  and 
it  is  not  surprising  that  it  was  generally  approved  of  by  the  inhalnt- 
ants  of  Amoica  :  so  strong  were  their  prejudices,  indeed,  that  even 
the  destruction  of  the  King  of  France,  and  of  the  whole  femily, 
the  bloody  despotism  of  Robespierre,  and  the  fanatical  madness  of 
the  pretended  philosophers  wha  abolished  by  law  the 'Christian 
religion,  the  belief  in  the  existence  of  God,  and  of  a  future  state, 
did  not  open  their  eyes,  nor  make  them  sensible  of  the  desperate 
evils  to  Europe,  morality,  and  civilization,  with  which,  that  ilW 
starred  revolution  was  pregnant.  A  democratic  society  was  esta- 
blished at  Philadelphia  in  1793  in  imitation  of  the  Jacobin  Club  of 
Paris,  and  Mr.  Rittenhouse  was  elected  the  President.  The  bad 
tendency  of  this  society  was  soon  evident ;  and  it  became  the  source 
of  many  poliiica]  evils,  particularly  of  an  insurrectioa  in  the  west 
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of  PeaDsylraniK  against  the  excise  laws.  Mr.  Barton  has  endea- 
VMred  to  vindicate  Mr.  Rittenhouse  for  his  connectioo  with  thia 
Society ;  but  his  riodicatioD  is  for  from  satisfactory.  He  did  not 
attend  their  meetings;  but  as  he  retained  the  place  of  President, 
this  must  be  considemi  as  a  direct  avowal  that  he  approved  of  their 
proceedings ;  for  had  he  disapproved  of  them,  it  is  quite  obvious 
that  he  was  bound  as  an  honest  oian  to  throw  up  the  office.  Nov 
as  Mr.  Barton  does  not  say  that  any  resignation  took  place,  it  is 

Eretty  clear  tliat  lie  retained  his  situation  to  the  last.'  How  far  his 
einr  President  of  the  democratic  society  of  Philadelphia  can  be 
considered  as  approving  of  the  enormities  committed  in  France, 
and  the  desperate  spirit  of  immorality  displayed  by  the  successive 
demagogues  of  that  unhappy  country,  1  caonot  say ;  because  I  do 
ncFt  know  the  peculiar  creed  which  was  maintained  and  propagated 
by  the  democratic  society  of  Philadelphia.  'Pliat  a  republican 
should  view  the  French  Revolution  with  a  favourable  eye,  in  spite 
of  the  enormities  which  disgraced  it,  J  can  easily  conceive;  but 
that  a  philosopher,  and  a  disciple  of  Newton,  should  view  with 
complacency  the  unblushing  propagation  of  atheism  and  immo- 
rality, is  what  I  cannot  bring  myself  to  believe ;  nor  that  a 
Christian,  and  a  man. of  virtue,  like  Mr.  Rittenhouse,  should 
rqoice  at  the  destruction  of  the  Christian  religion,  and  all  the 
institutions  for  education  in  one  of  the  finest  countries  of  Europe. 

Dr.  Rittenhouse  was  elected  a  foreign  member  of  the  Royal 
Society  on  the  16th  of  April,  lyi'S;  but  he  enjoyed  this  honour 
only  a  short  time.  His  constitution  was  worn  out,  though  he  had 
not  attained  any  extraordinary  age;  and  he  died  on  the  26th  of 
June,  aged  64  years.  The  account  of  his  death  by  his  nephew, 
Dr.  Smith  Barton,  who  attended  him  in  hb  last  illness,  is  so  simple 
and  interesting  that  I  cannot  avoid  laying  it  before  my  readers : — 

"  The  last  visit  I  ever  received  from  Mr.  Rittenhouse  was  about 
the  middle  of  June,  1796.  He  called  at  my  humble  habitation  in 
fifth -street,  to  inquire  about  my  health,  and  to  learn  from  me  the 
result  of  the  experiments  and  inqutriea  in  which  he  knew  I  was  at 
that  time  engaged,  conceruing  the  mode  of  generation  and  gesta- 
tion of  our  opossum,  an  animal  to  whose  economy  and  manners  he 
had  himself  paid  some  attention,  and  whose  history  he  justly  con- 
sidered as  one  of  the  most  interesting  in  the  whole  range  of 
zoology. 

"  It  was  on  this  occasion  that  our  excellent  friend  first  Informed 
me  that  he  had  received  a  diploma  from  the  Royal  Society.  He 
observed,  with  a  tone  of  voice,  and  with  a  certain  expression  of 
countenance,  which  were  not  calculated  to  alford  me  any  pleasure, 
that  a  'few  years  ago  such  a  mark  of  respect  from  that  illustrious 
body  would  have  been  received  by  him  with  pleasure  and  with 
pride. 
'  "  \p  fact,  Mr.  Rittenhouy,  now  and  for  some  montlu  past,  was 
strongly  impressed  with  the  idea  that  his  career  ttf  uaefolness  and 
virtue  was  nearly  at  an  end.    He  bad  several  times  during  the  pre- 
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ceding  part  of  the  niring  sad  nimmer,  iatimated  to  me  (and 
doubtless  to  otben  of  his  friends)  his  impreinoiis  on  this  bead.  Id 
what  precise  condition  of  his  system,  whether  {^ysical  or  intellec- 
tual, these  impressions  were  founded,  I  have  only  been  able  to  totm 
!Bl  distant  and  unsatisfactory  conjecture. 

"  A  few  daj-s  after  this  interview,  viz.  o«  the  22d  of  June,  I 
was  sent  for  to  visit  Mr,  Rittenhouse.  I  found  him  in  hii  garden, 
where  be  lored  to  walk,  and  Hx>n  learned  that  he  Uboured  under  a 
severe  attack  of  cholera,  accompanied,  however,  with  more  ivmt 
tlian  we  genu'ally  find  with  thb  disease ;  and  with  a  great  increaw 
of  that  violent  pain  and  sense  of  oppression  at  the  region  of  his 
stomach,  to  which  he  had  been  subject  for  at  least  thirty  yean, 
Notwitlistandiog  his  age,  the  debility  of  his  system,  and  the  unia- 
Tourable  sute  of  the  season,  I  ventured  to  flatter  myself  that  the 
attack  would  not  prove  mortal.  On  the  fcrilowing  day,  however^ 
finding  him  no  better,  but  rathei'  worse,  I  requested  pennisooa  to 
call  in  the  aid  of  another  physician ;  and  having  mentioned  tbe 
naoie  of  Dr.  Adam  Kuhn,  that  Gentleman  accordingly  visited  our 
friend  in  company  with  me  during  the  remainder  of  his  illness. 

"  His  febrile  symptiMns  being  very  urgent,  it  was  thought  Decea- 
sary  to  bleed  our  patient ;  and  notwithsunding  his  great  anfl 
habitmil  repugnance  to  the  practice  on  former  occasions,  he  now 
readily  consenled  to  the  operation'^  oo  condition  that  I  should  per- 
form it  myself.  The  blood  which  was  drawn  exhibited  a  pretty 
strong  inflfunmatory  crust,  and  the  operation  seemed  to  fpve  him  • 
temCKsary  relief  from  his  pain.  Soon  after  this  his  strength  gta* 
dually  declined  ;  and  on  tne  third  day  of  his  illness  it  was  but  too 
obvious  that  our  illustrious  relative  was  soon  to  be  separated  from 
his  fiieads.  He  expiped  without  a  struggle*,  and  in  the  calmest  ~ 
manner,  ten  minutes  before  two  o'clock  on  the  morning  of  Sunday  ' 
the  26th,  in  the  presence  uf  his  youngest  daughter,  filis.  Watenj 
and  myself.  His  excellent  wife,  who  had  ever  been  a^uoua  ia 
ber  attentions  on  her  husband,  both  in  sickness  and  in  health,  bad 
retired  from  his  chamber  about  two  hours  before,  unable  tostqipQit 
die  awftil  scene  of  expiring  genius  and  virtue. 

"  There  can  be  no  doubt,  I  think,  that  Mr.  Rittenhouse,  fFom 
the  first  invasion  of  his  disease,  or  at  least  from  the  day  when  be 
was  confined  to  his  bed  or  room,  entertained  but  little  hopes  of  bis 
recovery.  He  signed  his  will  in  my  presence.  He  discovoed  oo 
more  solicitude  about  bis  utuation  than  it  is  decorous  and  [Hop^  in 
every  good  or  great  man  to  feel  when  in  a  similar  situation.  Durigg 
the  greater  part  of  his  illness  he  manifested  the  most  happy  tempe- 
rament of  mpA, :  and  it  was  only  in  the  last  hour  or  two  of  his  life 
that  his  powerful  intellects  were  disturbed  by  a  mild  delirium. 
About  eight  hours  before  he  died,  the  pain  in  the  region  of  bis 
stomal^  being  unustially  severe,  a  poultice  composed  of  meal  and 
landanum  was  applledto  tiie  part.  In  less  than  two  hoursafter  the 
application  I  called  to  see  him,  and  upon  asking  him  if  he  did  not 
jeel  easier,  be  calmly  «iswared  io  these  memorable  words,  wliicfa  it 
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b  imjipsnble  for  me  to  fo^et,  6x  diey  were  the  hit  be  ever  dis- 
tbctly  attered,  aod  they  make  us  acquunted  with  the  two  most 
important  ie«tares  of  his  idigioui  creed,— <  Yea,  yoa  have  made 
dM  way  to  God  eaner.' 

"  Such  were  the  iyiog  warit,  as  it  were,  of  oar  illostrioiu 
lelative  and  fnend.  He  woa  dear  to  tu  both,  to  all  hit  relatives  and 
friendi,  and  to  his  eountiy.  To  me,  let  ate  add,  he  was  peculiarly 
dear.  The  moit  happ^  and  profitable  honra  of  so^  life  were  imaed 
fn  tbe  society  of  thb  virtuous  man.  I  followed  his  footsteps  m  the 
wildemctt  of  our  country,  where  he  vma  the  first  to  cany  the 
telescope,  and  to  mark  the  motioni  aod  poiitioni  of  tlie  planets.  In  - 
the  bosooi  of  his  family  I  listened  to  his  lessons,  as  an  hnmUe 
disciple  of  Socntes  or  Plato.  Science  mixed  with  virtue  was  ever 
inculcated  from  his  lips;  but  le  me  Mr.  Sitteohouse  was  more  thaa 
a  friend  and  precqMw.  He  was  a  &ther  and  supporter.  Me  laid 
the  foundation  of  what  little  pro^terky  in  life  I  now,  or  may  in 
iiiture,  enjoy :  and  if  it  shall  ever  be  my  f<M:tune,  eiilier  by  my  ' 
labours  or  my  zeal  to  advance  the  process  of  science,  or  to  reflect 
any  boBour  upon  my  country,  I  UKtuTd  be  the  Booet  ungrateful  of 
men  if  I  did  not  acknowledge  and  wish  it  to  be  known  that  it  was 
Pavid  RrtTKNUouBU  who  enabled  me  to  be  useful." 

That  the  character  and  di^xisitions  of  J)t.  Rittenbouse  must  blve 
been  excellent,  is  obvious  from  the  high  veneration  in  which  he 
was  held  by  all  his  countiymen,  and  by  tbe  annual  and  unanimous 
vote  of  the  General  Assembly  of  Pennsylvania  in  his  ferour  for  IS 
yean^  at  aperiod  when  they  were  divided  into  two  most  furious 
fectioos.  That  his  honour  and  integrity  were  pure  and  uosalGed  we 
tequiie  no  farther  proof  than  this :  be  led  in  Philadelphia  a  retired 
wd  sober  life^  sever  launching  out  into  any  extravagance,  and 
indeed  IwUiog  luxury  in  the  ntmost  abhwrence ;  yet  all  the  pro- 
|kerty  which  he  ever  acquired  cost  him  no  more  than  13,525/. ; 
though  he  held  for  many  years  public  offices  of  the  most  important 
Idlod,  some  <^  them  lucrative ;  and  one,  Treasurer  to  tbe  State,  in 
a  time  of  public  danger  and  distress,  in  which  a  man  destitute  ai 

'  ■rindples  might  have  realized  an  immense  fortune.  Mr.  Barton 
-MS  brought  inc  moat  satis&ctary  evidence  that  be  was  a  sincere 

'  believer  in  the  Christian  religion,  tbat  he  had  studied  its  evidenots, 
and  satisfied  himself  of  their  force,  though  be  seems  to  have 
leckooed  as  of  no  conaequenoe  tbe  peculiar  dogmas  which  distin- 
guish  the  diftrent  Protestant  sects  which  swarm  in  America,  Hip 
liberality  and  heneftrfeoce  were  in  all  cases  conspicuous.  He 
advanced  a  considerable  snm  of  money  to  enable  the  American 
INiikiBophical  Society  to  discbarge  a  debt  which  they  bad  oaotracted. 
In  1793,  when  the  vellow  feverraged  in  Pbiladelpfaiai  hcemplo^ed 
Dr.  Barton  to  attena  several  pom*  femilies  in  his  neighbourhood  who 
had  contracted  tbe  disease.  He  supported,  for  some  time,  an 
Italian  statuary,  who  had  come  to  Philadelphia  in  quest  of  emplof> 
meat,  but  had  been  unsucceiriul.  Finally,  he  was,  during  tba 
whole  of  bis  life,  a  violent  and  declared  enemy  to  the  shive-tnde. 
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As  to  his  work.s  he  has  left  but  few  behind  him.  Nor  shall  we 
be  surprised  at  this,  if  we  consider  the  country  id  which  he  speot 
hb  life,  the  difficulties  with  which  he  had  to  stnig^e  in  the  eaHj 
part  of  his  career,  and  the  arduous  contest  which,  during  a  period 
of  12  years,  drew  the  whole  attention  of  the  Americans  to  politics, 
and  which  left  behind  it  such  a  detmoration  of  moral  character, 
such  a  state  of  agitation  and  discontent,  as  must  long  prevent  any 
great  advancement  of  the  sciences  in  that  boisterous  and  unsettled 
republic.  Mr.  Rittenhouse  left  behind  him  22  papers,  all  primed 
in  the  four  volumes  of  the  American  Philosophical  Society'a  Trans- 
actions, which  have  been  already  published.  These  papers  are 
chiefly  astronomical ;  and  the  most  important  of  them  all  is  the 
account  trf'  the  transit  of  Venus  in  1769,  printed  in  the  first 
folume,  and  drawa  up  by  Dr.  Smith. 


Article  II. 

Ej^perhnenis  Jor  determining  the  Draught  of  Carriages,  wilk  and 
without  Springs.  Extractedjrom  an  Essay  on  the  Construction 
o^  Roads  and  CarriaMs.  ^  R.  L.  Ed^worth,  Esq.  F.  R.  S. 
M.  R.  I.  A.  and  Civil  Engineer. 

Tbkoby  shows  timt  whilst  the  wheels  of  a  carriage  pass  over  an 
obstacle  the  load  on  the  carrii^  mast  rise  along  with  the  wheels, 
unless  it  is' supported  by  springs ;  but  that  if  the  load  u  bung  uptxi 
springs,  whilst  the  carriage-wheels  tend  to  throw  the  load  upwards, 
as  they  rise  suddenly  over  an  obstacle,  the  springs  will  bead, 
because  they  are  opposed,  not  only  by  the  weight,  but  by  the  vit 
inertitE  of  the  load  acting  downwards ;  and  the  load  will  conse- 
quently sot  be  thrown  up  suddenly  so  high,  as  if  there  were  no 
springs;  for  the  weight  cannot  tte  thrown  upwards  instantly;  it 
requires  a  certain  time  to  throw  any  weight  upwards. througti  a 
given  space,  and  it  is  well  known  that  in  all  cases  this  time  must  be 
equal  to  that  in  which  a  body  would  fiill  through  the  same  space- 
So  that  making  allowance  for  the  imperfection  ^  springs,  it  is  easy 
to  calculate  their  utility  in  lessening  the  draught  of  a  carriage  ova 
an  obstacle,  if  the  bei^^ht  of  the  obstacle,  the  velocity  of  the  car- 
riage, the  height  of  its  wheels,  and  of  the  load  which  rests  on 
springs,  be  known. 

Upon  subjecti  of  this  sort,  wliich  are  of  such  universal  concern, 
the  IJest  possible  proofs  should  be  given  of  the  truth  of  whatever  is 
proposed  for  general  adoption,  particularly  where  popular  prejudice 
u  directly  in  opposition  to  what  is  advanced.  Let  tne  accuracy  of 
models^  and  their  resemblance  to  reality,  be  ever  so  grca^  the 
mind  still  "requires  u-hat  is  real.  The  ploughman  will  not  be  oon- 
vinccd  by  v.\periraents  made  on  the  models  of  ploughs,  nor  the 
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ynggoatt  or  coachman  by  experimeDts  on  the  models  of  coaches  or 
waggons.  It  hu  been  hitherto^  therefore,  a  desideratum  in 
mechanics  to  discover  means  of  ascertaininr  precisely  the  power 
exerted  by  animals  in  drawing  instrutnents  ofagricultnre,  as  well  as 
what  is  requisite  to  draw  wheel  canines. 

A  machine  for  this  purpose  was  presented  to  the  Sodety  for  the 
Kncouragement  of  Aits  and  Manufocturea  in  1771  •  I'  consisted  of 
levers  acting  upon  a  spiral  spring,  in  such  a -manner  as  to  move  an 
index  that  went  thtottgb  a  con«derable  space.  But  ai  the  power  of 
the  horse,  and  the  reusunce  of  th«  machine,  varies  continnally ; 
and  as  this  machine  showed  only  the  greatest  exertion  of  the  power, 
without  giving  ibe  sum  of  all  its  effiirts,  it  was  not  satislacto^.  It 
is  possible  to  construct  a  machine  upon  this  principle  that  will  give 
the  amount  of  the  time  and  force  employed  in  trials  of  this  sort ; 
but  more  simple  and  sattsfactory  means  nave  been  discovered. 

In  page  50  of  the  first  Report  for  May,  1808,  of  the  Committee 
of  the  Highways,  I  have  spokes  of  a  perfect  method  of  ascertaining 
the  comparative  force  necessary  to  dra^  any  two  carria^.  K' 
appears  to  me  to  be  my  duty  *  to  describe  tlus  coetrivance  in  the 
present  paper. 

To  elucidate  the  pnaciple  of  this  apparatus,  two  post-chaises 
were  selected,  the  weights  of  which  were  nearly  the  same,  their 
wheeU  were  nearly  of  the  same  size,  and  tliey  were  alike  in  th^ 
general  conitHiction.  •  To  determine  which  of  these  tould  be  drawn 
over  the  same  obstacles  with  the  greatest  ease,  one  end  of  a  rope  60 
yards  long  was  fastened  to  the  splinter'bar  of  one  of  the  chaises,  and 
the  other  end  of  it  was  &stened  to  the  splinter-bar  of  the  other  car- 
riage.  This  rope  had  been  previously  made  to  pass  round  a  light 
pulley  six  feet  six  inches  diameter,  which  was  placed  horizontally, 
by  means  of  a  proper  frame>  on  a  two- wheeled  carriage. 

This  pulley  was  sufficiently  large  to  pernut  the  carriages  which 
were  to  be  compared  to  run  in  a  parallel  direction  at  a  suffiricnt 
distance  from  each  other. 

The  foremost  carriage  was  drawn  forward  by  horses,  and  the  two 
chaises  were  obliged  to  follow  it.  As  the  chases  were  nearly  oftbe 
same  weight,  tliey  kept  for  some  tjme  together }  but  whea  either  of 
them  was  retarded,  it  fell  behind  the  other.  An  inconsiderable 
difference  in  the  goodness  of  the  parts  of  the  road  on  which  either 
carriage  ran  became  sensible  by  the  retardation  of  that  carriage 
which  ran  upon  the  worst  road.  ; 

If  the  machine  carrying  the  pulley  be  drawn  foraard,  the  two 
other  carriages  must  follow  it ;  and  if  they  are  of  equal  weight,  and 
equally  well  copiitructed,  they  must  move  on  t(^ether,  as  they  are 
drawn  by  the  carriage  with  the  pullty,  provided  the  part  of  the 
toad  on  which  each  of  them  moves  be  equally  smooth  and  good } 
but  if  either  of  the  carriages  that  are  to  be  compared  is  inferior, in 

•  Thii  etuy  ww  compotccl  at  tbe  dnire  of  tLe  Owirmaii  of  Ow  ConvitUr  of 
(be  HouKof  ConuiiaDi,  ,  LiCH^qIc 
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■coMtnietton  to  the  other,  it  will  not  ke^  pace  with  dutofs  better 
coutnictioa,  but  it  will  m  k  short  time  be  left  behind,  till  at  last 
the  better  CBiriage  will  overtake  the  machine  which  carries  the 
pulley.  Now  if  me  carriBges  are  replaced  in  their  fanner  situation, 
that  wbich  appeared  to  be  tbe  beM  may  have  adcUtiotul  loading  [nit 
tmon  it  by  degrees  till  .it  neariy  keqjs  pace  with  the  infinior  car- 
nage }  BO  that  after  a  sufficient  numher  of  trials,  the  adnntBge  of 
one  over  the  other  may  be  determined  by  weight. 

This  is  in  foct  weighing  the  draught  of  one  caniage  against  the 
draught  of  another ;  and  thus,  taking  any  one  carriage  as  a  standard, 
tbe  comparetive  advantage  of  any  numtier  of  caniages,  ploughs,  or 
implements  to  be  drawn  by  horses,  may  be  accurately  ascertained. 

By  this  apfwratus  a  cart  with  wooden  springs  was  ttK&  agatost  a 
common  cart :  both  were  in  the  fiist  place  weighed,  and  rtie  lightest 
bad  as  muoh  loading  put  into  it  as  made  it  equal  in  weight  to  the 
other.  They  were  then  fastened  to  the  ends  of  a  ix^  whidi  went 
louud  a  pulley  which  was  mounted,  as  above  described,  on  another 
•uriage.  After  a  ntmiber  of  trials,  on  a  road  vrtiich  was  iKiiher 
,very  «iod  uai  very  bad>  k  was  fairly  ascertuned  that  the  cart  on 
.  wooden  springs  surpassed  a  common  cart  of  nearly  the  same  fbrm, 
'  tad  with  wheels  of  nearly  the  same  size ;  and  that  it  carried  m«e 
than  one-fifih  greater  loading  than  the  common  cart ;  that  is  to  say, 
the  spring  cart,  loaded  with  seven  men  and  a  boy,  kept  pace  with 
a  common  cart  loaded  with  six  men,  whose  weights  eompared  weie 
in  the  proponioo  above-mentioaed. 

To  prevent  any  mistake  that  might  arise  finni  tbe  diUferenee  of 
roughness  iu  the  different  paths  on  which  the  carts  ran,  tbey  were 

Slaml  alternately  at  each  end  of  the  road^  without  any  mateiid 
ifierence  being  observed.* 

Distance  from  workmen  skilled  in  woriung  steel  springs  pre- 
veoted  a  comparisoa  being  made  between  them  and  woodea 
springs. 

Having  thus  stated  the  result  of  an  inquiry,  whidi  af^ears  to  me 
of  extensive  utility,  I  beg  leave  to  point  Out  in  general. 

That  if  one  horse  out  of  five  which  are  now  employed  in  - 
drawing  heavy  burdens  could  be  spared,  the  saving  to  tne  nation 
would  be  (according  to  the  calculations  of  Mr.  Wsnl,  in  hta  excel- 
lent paper  printed  in  the  Third  Rmort  for  1609,'  of  the  House  of 
Commons'  Committee  upcm  Broad-Wheels  and  Boads]  nearly  three 
millions  sterling. 

That  as  the  advantage  of  springs  must  be  inconsiderable  upon 
smooth,  soft,  and  sandy  roads,  their  utility  may  perhaps  be  confined 
to  one-tenth  part  of  the  roads  in  England,  still  they  may  save  neatly 
8'X),noo/.  annually  to  the  nation,  with  all  the  advantages  arising 
from  the  greater  supply  of  human  food,  which  must  arise  ftom  the 
•aviag  of  land  now  appropriated  to  the  maintaining  of  horses,     Sup- 

*  A  idntlar  ciperiDCnl  lo  wbml  it  ■bora  detcribH  irai  tri«d  on  a  gratel  wslfc 
with  nodelt,  and  dmtI;  tbe  ume  TcnlU  were  yrodHCcd.  .  , 
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poung  the  sRving  to  be  only  one-half  or  one-third  of  this  aum, 
aurely  it  is  a  gnat  coosideration  in  political  economjr. 

It  may  also  be  observed,  that  the  wear  and  tear  of  carriages  on 
rough  roads  will  be  considenbly  diminished  by  the  use  of  springs : 

That  the  carriages  with  epriogs  may  be  made  much  lighter  than 
those  without  them,  and  that  the  weight  so  saved  may  be  part  of 
the  loadbg  of  the  carriage.  Instead  of  bong  luelessly  a  part  of  the 
carriage  itself : 

That  by  such  carriages  the  roads  will  be  less  injured  than  they  are 
at  present,  and  thti  the  thill-horse,  though  drawing  heavier  loads, 
will  not  be  liable  to  tlie  violent  auecussioos  to  which  it  is  now 
exposed  in  bad  roods. 

If  Urn  paper  shoold  in  aiiy  degree  obtain  the  attention  of  th« 
Board  of  Agricaltare,  it  may  perhaps  condace  to  promote  tba 
adoptioo  of  a  scheme  which  appears  to  me  of  the  utmost  national 
importance.  I  allude  to  a  proposal^  which  I  have  elsewhere  made, 
of  canying  on  puUtcly  and  iauy  for  some  months  in  the  vicinity  ti 
the  metrapolia  a  system  of  large  esperimenis  with  real  caniages  <si 
ami  foad. 

For  this  pmfiOK  a  piece  of  a  common  near  a  great  raad  sbouU 
be  Ceoeed  c^  and  there  a  qnaner  of  a  mile  of  ra«d  should  be  con- 
structed 00  the  best  principles.  And  on  this  road,  dmii^  tiro 
months  at  least,  carriages  upon  the  moit  approved  construction 
should  constantly  be  employed.  Heir  number  should  be  such  that 
tlie  traffic  on  the  experimental  road  should  equal  that  which  is 
carried  on  upon  the  common  road  with  which  it  is  compared. 

Beude  this,  pan  of  the  enclosure  should  be  appropriated  to  expe- 
riments upon  large  carriages  of  difibrent  construction,  widi  and 
without  springs,  in  the  manner  above  described. 

These  last-mentioned  ei^riments  might  be  rqieated  onoe  a 
week  fisr  the  period  above-mentioned,  so  that  the  pbikwopher,  the 
Imslator,  the  tarmer,  the  manufacturer,  the  coach-maker,  the 
wheel-wr^ht,  the  coachman,  and  the  carter,  might  satisfy  himself 
by  the  conviction  of  his  own  senses,  observation,  and  undeistand- 
ii^,  of  the  true  practical  result  of  all  that  has  been  said,  written, 
end  tried,  upon  tne  subject  of  wheel  carriages. 

Such  a  large  and  unequivocal  exposition  of  the  truth  would  put 
an  end  to  many  a  vain  and  interested  prmect.  It  would  be  the 
result  of  real  patriodsm — of  that  genuine  ^glish  patriotism  which 
generously  promotes  what  is  essential  to  the  economical  interests  (^ 
the  state.  Here  nothing  is  promised  but  what  every  man  in  Eng- 
land must  wish  to  have  accomplished  ;  and  a  scheme  is  proposed 
which  no  adventurer  can  turn  to  private  advantage. 
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Article  III. 

Ei^erimeTils  to  determine  the  Defimte  Proportiom  tn  which  the 
Elements  of  Organic  Nature  are  comimed.  By  Jacob  Berzdius, 
M.I>.  F.K.S.  Professor  of  Chemistry  at  Stockholm. 

III.  AatUtfsis  of  Ike  Ternary  Oxides. 

(Ctmtlamtd  fitm  p.  101.) 

5.  Acetic  Aad. — Anuxig  my  experimeDts  on  the  water  of  com- 
binaUoD  of  the  salts,  I  gave  two  analywa  of  acetates ;  namely, 
a^tate  of  lime  and  acetate  of  soda,  from  which  I  concluded  that 
}00  of  acetic  acid  neutralize  a  quantity  of  haie  containing  from 
1571  to  15-89  of  oxygen. 
I  have  thought  it  necessary  to  repeat  these  experiments  with  still 
,  greater  accuracy.  I  held  acetate  of  lime  for  several  houn  in  the 
highest  temperature  to  which  it  could  be  cxpoied  without  risking 
decomposition  :  10  parts  of  this  salt  burnt  in  a  platinum  cmdble 
to  the  state  of  pure  quick-lime  left  S-54  of  residue.  Hence  acetate 
of  lime  is  composed  of 

Acetic  acid 64 '6   100 

Ume S5-4   54-8 

100-0 

,  These  54*8  paru  of  lime  contain  IS'43  of  oxygen.  I  took  very 
pure  crystals  of  acetate  of  lead,  reduced  them  to  powder,  and  put 
t^em  into  a  vacuum  with  sulphuric  «cid>  in  which  I  left  them  for  4tt 
hours.  I  chose  this  method  because  acetate  oS  lead  undergoes  a 
slight  decomposition  in  the  open  air,  attracting  carbonic  acid,  and 
letting  go  a  little  acetic  acid ;  and  when  heat  is  applied,  a  part  of 
the  acetic  acid  flies  off  along  wiib  the  water.  In  three  diSerent 
experiments,  the  loss  of  weight  was  14*29,  14*32,  and  14*5  per 
cent.  These  variations  depend  upon  the  impossibility  of  deter- 
i^ning  when  all  the  humidity  mechanically  retained  is  dissipated, 
and  the  salt  begins  to  effloresce.  The  salt  effloresced  in  this 
manner,  when  heated  in  a  retort,  gave  out  neither  water  nor  acetic 
acid  (1  mean  before  it  began  to  be  decomposed) ;  doubtless  because 
acetic,  like  many  other  acids,  is  unable  to  exist  in  a  separate  state 
when  entirely  deprived  of  water  or  some  other  oxide  with  which  it 
may  combine. 

A  hundred  parts  of  effloresced  acetate,  analyzed  by  combustion, 
and  by  driving  ofi*  the  acetic  acid  by  means  of  nitric  acid,  and 
decom)>osing  the  nitrate  by  heat,  produced  in  di&erent  experiments 
from  QB'i  10  tiK-52  of  oxide  of  lead.    Hence  it  is  composed  of 
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Acetic  acid 26-97   ....Sl'49   ...,10(W»0 

Oxideoflead 58'7l    ....  68-52   ....  217-662 

Water U-32 53-140 

100-00  lOOKH) 

But  217*662  of  oxide  of  lead  contain  1556  of  oiygea,  which 
diflere  little  from  the  analysis  of  acetate  of  lime.  Tlie  oxygen  of 
53-14  water  ia46-£f;  but  15-56  x  3  =  46-€8',  that  is  to  say,  that 
the  water  contains  three  times  as  much  oxygen  as  the  bax. 

To  fiad  the  number  of  volumes  ot  oxygen  in  acetic  acid,  I 
examined  the  sulucetate  of  lead.  It  is  Itnowa  that  acetate  ctf  lead 
digested  on  oxide  of  lead  dissolves  a  portion  of  it,  and  forms  a 
soluble  subacetate ;  while  a  portion  of  the  oxide  of  lead  is  converted 
into  a  white  voluminous  powder,  little  soluble  in  water,  and 'con- 
stituting a  subacetdte  with  a  greater  proportion  of  base. 

The  soluble  subacetate  attracts  carbonic  acid  from  the  atmos- 
pben  with  avidity,  and  cannot  be  cnncentmted  in  open  vessels.  To 
obtain  it  in  a  dry  form,  I  exposed  a  solution  of  subacetate  of  lead  in 
a  vacuum  with  sulphuric  acid.  When  half  the  liquid  was  evapo- 
rated, I  found  a  great  quantity  of  a  white  matter,  not  at  all  crystal- 
lized, deposited  at  the  bottom.  I  removed  this  matter  from  the 
liquid,  washed  it  in  alcohol^  and  then  dried  it  in  a  vacuum  akmg 
with  sulphuric  acid. 

The  subacetate  thus  prepared,  when  heated  in  a  retort,  gives  no 
symptoms  of  containing  moisture,  and  of  course  does  not  contain 
any  combined  water.  Analyzed  by  combustion^  it  gives  86*77  per 
cent,  of  oxide  of  lead. 

The  liquid  from  which  this  salt  had  been  deposited,  when  mixed 
with  alcohol,  lets  fall  a  new  portion  of  the  salt;  which,  being 
an^yzed,  gave  the  same  result  as  the  preceding.  Hence  this 
subsali  ia  composed  of 

Acetic  acid 13-23    100 

Oxide  of  lead 86-77   65C 

100-00 

But  217*66  X  3  =  G52-9S,  which  difiers  very  little  from  656. 
Hence  it  follows  that  in  this  subsalt  the  acid  is  combined  with 
thrice  as  much  base  as  in  the  acetate. 

The  subacetate  at  a  maximum,  formed  when  the  preceding  sub- 
acetate is  digested  with  more  oxide  of  Uad,  can  hardly  be  obtained 
in  a  state  of  purity  in  that  manner,  I  prepared  it  by  paun'ng  a 
great  excess  of  caustic  ammonia  into  the  concentrated  solution  of 
the  preceding  subacetate.  The  mixture  is  at  first  transparent';  but 
it  soon  deposites  abundance  of  subacetate  at  a  maximum.  I  sepa- 
rnXeA  it  by  a  filter,  and  washed  it  well  with  ammtaiia  and  water.  It 
was  tlieii  dried  in  a  vacuum.  Heated  a  little  above  212*^  in  (he 
vacuum,  it  disengaged  three  per  cent,  of  its  weight  of  ^-ater,  and 
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acquired  a  aligfatly  reddish  tinge.  The  9/  parte  of  residue  aDa]yzed 
fay  combuatifon  left  91-3  per  cent,  of  ositte  of  lead.  HcQce  the 
■tdt  is  composed  of 

Acetic  acid    6^0 100 

Oxide  of  lead , .  91-30 1G08 

Water 3*00   53 

Here  the  aod  is  combined  with  six  times  as  mucli  base  ai  in  the 
neutral  acetatCj  and  the  water  oi  combioatioa  contaios  half  as  much 
(tx;geo  as  the  oxide  of  le«d. 

1*06  parts  of  effloresced  acetate  of  lead,  equiiralent  to  0-333  <& 
acetic  acid,  produced  by  combustloo  0-18  of  water  and  0-574  (^ 
carbonic  add.    Hence  100  of  acetic  add  are  composed  of 

Mydrt^n 6-35 

Carbon 46-83 

Oxygen 46-82 

100-00 

Now  16*56  X  3  =s  46-68.  Hence  it  follows  that  acetic  acid 
cootaio*  three  volumes  <^  oxygen.  The  other  numbers  corrcsptMid 
with  four  volumes  of  carbon  and  six  volumes  of  hydrogen.  Stni- 
posing,  then,  acetic  acid  composed  of6H  +4C  +3  0,  itS' 
eompontitm  will  be  as  foUowa  >— 

Hydrogen 6-195 

Carbon 46*871 

Oq'gea 46*934 


The  real  capacity  of  saturation  of  this  acid  is  15-63,  instead  of 
15-56,  determined  by  experiment. 

There  is  att  approximation  between  the  results  of  Gay-Lussac  and 
Thenard  and  mine.  According  to  them,  100  acid  are  composed  of 
5-629 hydrogen,  50-222  carboR,  and  44- 147  oxygen;  but  when  we 
consider  that  dieir  experiments  were  made  with  acetate  of  barytes, 
which,  to  judge  from  the  quantity  of  barytes  found  In  it,  must 
have  coatameda  quantity  of  combined  water,  the  oxygen  in  which 
was  equal  to  that  in  the  barytes — when  we  consider  this,  it  is  obvious 
that  they  must  have  obtained  much  more  hydrogen  andoxygen  than 
my  experiments  indicate,  instead  of  a  smaller  quantity.  IVobably 
their  balls  were  so  much  dried  as  not  only  to  dissipate  all  the 
moisture,  but  likewise  to  oxidate  a  portion  of  the  hydrogen  of,  the 
acid. 

6.  Gallic  Acid. — It  is  difficult  to  obtain  pure  gallic  acid.  What 
I  emploj'cd  was  obtained  by  leaving  infusion  of  nutgalts  exposed  to 
tiie,  influence  of  the  air.  The' small  crystals  thus  procured  were 
ffiuolved  in  water,  and  crystallized  again.     1  then  c 
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crystals  ia asmall  retort  to  n moderate  heat.  They  at  first  gave  out 
water,  and  tlieo  sublimed,  and  left  a  blackish  brown  mass,  io 
which  it  was  easy  to  recognise  the  presence  of  tannin ;  so  that  these 
cryatab  bad  been  composed  of  gallic  acid  and  taoniD.  The  sub- 
limed acid  was  colourless,  had  a  bitter  taste,  and  a  smell  somewhat 
emj^reomatic,  owing  do  doubt  to  a  portion  of  tannia  having  beeo 
decomposed  by  the  heat. 

The  sublimed  acid  does  not  alter  the  colour  of  litmus.  It  dis- 
solves readily  in  water,  and  the  solution  immediately  blackens  a 
solutioD  of  iron;  but  it  does  oot  decompose  the  earthy  carbonates. 
The  alkaline  carbonates  are  decomposed  by  it  j  and  if  the  mixture 
contains  an  excess  of  alkali,  it  speedily  becomes  brown.  This 
decomposition  does  not  a]^>ear  to  take  place  if  the  air  be  excluded^ 
Id  ctHisequeDce  of  the  property  which  gallic  acid  has  of  being 
decomposed  by  theinflueDceofthebases  with  which  it  is  combined, 
it  is  difficult  to  obtain  a  gallate  which  is  Dot  somewhat  altered.  To 
obtain  a  gallate  of  lead  as  pure  as  possible,  I  dissolved  gallic  a<nd  io 
i  very  small  portion  of  water,  ana  added  carbonate  of  ammonia  in 
a  solid  form.  I  then  put  the  mixture  under  the  receiver  of  an  air- 
pump,  along  with  sulphuric  acid.  When  the  ammonia  ceased  to 
effervesce,  1  pumped  out  the  air.  Iliesurplus  of  ammonia  flew  off 
first,  and  then  the  water  evaporated.  The  saline  mass  remaining 
had  a  yellowish  colour.  I  dissolved  it  in  warm  water,  and  poured 
Into  the  solution  s  boiling  solution  of  nitrate  of  lead.  The  whole 
being  put  into  a  phial  (which  was  filled  with  it),  was  digested  till 
the  gallate  of  lead  assumed  the  form  of  grains,  which  readily 
sepaiated  from  the  liquid.  I  decanted  ofi^  the  liquid,  and  filled  the 
phial  with  boiling  water ;  and  this  I  repeated  till  the  gallate  was 
sufficiently  washed.  I  then  threw  it  on  a  filter,  and  dried  it  at  first 
by  pressure  between  folds  of  blotting-paper,  and  then  in  a  vacuum. 
The  gallate  of  lead  thus  obtained  fonned  a  white  crystalline 
powder  with  a  shade  of  gref.  After  b^og  exposed  to  the  air  for 
some  days,  it  became  brown  ;  bat  the  analytital  experiments  were 
made  as  sood  as.it  became  dry. 

200  of  gallate  of  lead  formed  172-1  of  sulphate  of  lead,  equi- 
valent to  12/  of  oxide  of  lead.  Hence  it  follows  that  the  salt  is 
composed  of 

Gallic  and 36-5   100 

Oxideof  lead 63-5   173*97 

The  analysis  by  combustion  famished  only  6S  per  cent  of  oxide 
of  lead.  The  oxygen  contained  in  179-97  of  oxide  of  lew*  » 
12-44. 

Gallate  of  lead  is  not  easily  decomposed  by  ammonia.  The 
alkali  most  be  coDcentratecl  and  hot.  I  obtained  by  that  means  m 
Bubgalbte,  which,  being  dried  in  the  temperature  of  230°  in  a 
vacuum,  where  it  depoeited  its  water  of  combination,  gave  l^ 
Gombnstioo  84-08  pet  cent,  of  oxide  of  lead.    Hence  it  is  com- 

trv.N.m.  M  ',    ■  Coogic 
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Acid 1592   100 

Base .^ 84-08    528. 

100«> 

But  17S-97  X  3  B  52L'91l  Heocc  id  the  lubgallate  tjic  acid  » 
combiaed  with  tlirice  as  much  base  as  ia  the  neutral  folate,   ■ 

One  part  of  gallat«  of  lead,  e<|uiTaleiit  to  0-365  of  acid,  pro- 
duced by  combustioB  O'lSiGS  water  and  0*77  carbonic  acid.    Thcae 
JiuuitiHes  iodicsie  5-05  per  cent,  bydrogea  and  57'37  carboo. 
IcDce  the  oxygen  is  37'68< 

0-4  of  melted  gallic  acid  prodimd  t^  combustioa  0*17  watery 
equivalent  to  4*994  per  cent,  of  hydrogen,  and  0-833  carboniq  acid^ 
equivaleDt  to  56-64  carbon.  The  difierence  between  these  two 
results  is  owing  to  the  decompocitioD  of  the  gailic  acid,  by  means  of 
which  the  quantity  of  carbon  is  increased.  IliiR  acid,  then,  is 
composed  of 

Hydrogen 5*00 

Carbon 56-64 

Oxygen 38-36 

100-00 

But  12*44  X  3  K  37'33f  which  approaches  very  nearly  to  the 
tesult  of  the  first  experiment ;  but  if  these  S8-36  are  three  volumes, 
we  ^nd  that  thq  carbon  and  hydrogen  constitute  each  six  volumes ; 
so  that  gallic  a^id  is  compoaed  of6H  +  6C  +  80;  ftbich  con- 
stitutes per  cent. 

Hydrogen 5-02 

Carbon 56-96 

Oxygen 38-02 

lOO^W 
From  all  this  it  follows,  that  if  we  take  two  volumes  of  carboa 
from'gBllic  acid,  it  becomes  acetic  acid ;  if  we  farther  take  tw» 
volumes  of  hydrogen,  the  remainder  will  be  succinic  acid. 

Thenard  and  Gay-Lussac,  in  their  Recherches  Phys.  Chimiques, 
ii.  321,  have  established  three  laws  for  vegetable  combinations  : — 
1.  That  a  substance  is  acid  when  its  oxygen  has  to  its  hydrogen  a 
greater  ratio  than  exists  is  water  between  these  two  bodies.  2.  That 
a  substance  b  resinous,  oiiy^  or  alcoholic,  when  its. oxygen  lias  to 
its  hydrogen  a  smaller  ratio  than  in  water.  3.  That  every  vegetable 
substance  in  which  the  oxygen  bears  to  the  hydrogen  the  same  ratio 
as  in  water  in  analogous  to  sugar,  gum,  starch,  wood-,  Tlie  analysis 
of  acetic  and  gallic  acids  shows  us  what  value  ought  to  be  attached 
to  the  first  and  last  of  these  laws.  We  shall  find  afterwards,  by  the 
analysis  uf  benzoic  acid,  that  the  second  law  is  equally  erroneous. 

Before  proceeding  further,  it  will  iHvnecessaiy  to  make  some 
obacrratioas  oa  the  substance9  which  have  been  analyaed.    They 
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■n  all  GompDud  of  a  small  number  of  volumes,  compared  ivith 
those  (hat  are  to  follow ;  so  tbat  the  addition  of  a  singlf  volume  ot* 
atom  of  ooe  of  the  elements  would  produce  a  great  change  in  the 
compositioQ.  This'  is' the  reason  why  the  greater  number  of 
vegetable  acids  do  not  constitute  genera  of  analogous  substances 
having  the  same  general  character,  but  dlfTeriag  in  some  points,  so 
that  they  must  be  considered  as  different  species  of  the  same  gepus. 
n«re  is  only  one  acetid  acid,  one  gallic  acid,  and  wherever  these 
bodies  occur  in  the  v^etable  kingdom  they  constitute  absolutely  tlTe 
aune  substance. 

As  the  number  of  vohnnes  increases  iti  the  ternary  oxides,  they 
acquire  the  property  of 'producing  a  cenain  number  of  varieties,  or 
of  different  species  of  the  ^me  genus,  which  appear  to  owe  tn^ 
origin  to  the  adhesion  of  ooe  or  more  volumes  of  one  of  .the . 
«]«nents.  This  addition,  however,  in  consequence  of  the  gVfaJ 
number  of  volumes  of  the  element  contained  in  tlie  substance,  t^nly 
produces  an  insensible  alteratioQ  in  its  ct>mposttioD  when  vte  con- 
sider lOOportsonly. 

We  have,  llien,  various  species  of  tannin,  gain,  wgar,  &c. ; 
and  I  have  {jaced  the  analysis  of  mucous  (saclactk)  avd  benzoic 
acid  among  the  substances  which  form  genera  and  species,  because 
I  think  it  probable  that  t'here  are  other  acids  diffenug  from  them 
only  as  differatf  species.  i  have  found,  for  example,  that 
selacic,  aeid  found  in  the  prpducts  of  the  distillation  pf  fatty  luh- 
■tances  possesses  all^e  cneniical  characters  of  benzoic  acic  ;'tut 
that  it  varies  ttom  k  a  Httle,  owing,  I  supposed,  to  the  presence  of 
foreign  ttodies,  from  which  I  was  unable  to  /ree  it.  It  is  possible 
that  it  may  difier  from  benzoic  acid,  as  the  tannin  of  the  oak  does 
from  that'Of  catechu,  or  of  the  arbutus  uva  ursi. 

I  shall  not  attempt  at  present  to  determine  the  ctliference  of 
composition  ef  the  species.  Such  experiments  iy>pear  too  delicate 
to  be  executed  with  success  before  the  generic  differences  are 
known.    Totbem,  therefore,  I  have  directed  my  first  efforts.  . 

7.  Mucous  jicid  (Saclactic  Acid*). — Mucale  of  lead -is  easily 
decomposed  at  a  tensperature  which  does  -not  act  upon  biher 
vegetable  salts.  It  becomes  brown  ;  and  when  afterwards  treated 
■whh  ammonia,  this  alkali  acquires  a  yellow  colour.  The  same 
thing  happens  to  the  pure  acid.  Much  circuraspecyon  is,  therefore, 
requisite,  in  order  to  obtain  these  substances  sufhcienily  dry,  witlujut 
having  undei^ne-any  decomposition. 

A  hundred  paris  of  mucate  of  lead,  analysed  by  comhusticn. 
gave  from  51'^  to  SI-GS  of  oxide  of  kai).    Hence  100  acid  saturaie 

■  The  iBine  vmnuradd  If  wj  iatptoavt,  becnuae it (ndicalwanacid.iiteaf, 
which  caniiol.fxitt-wilhout  one  io  Ic  wIlKtte  Mine  radJcU.  I  ha*e  ddI,  honreiR, 
.TCnnrcd  to  rhange  it,  became  rnvdc  acid  mielit,  1  tllought,  Mpjiear  riil)cu!uui. 
Xivwlu,  boneTcr,  Ishnll  aH'mucaW!. 

I  wonder  Dr.  BtricUuB  did  not  tbiolc  of  hitrllif  rf  cnsrie  to  the  aid  nemc  >«- 
TaOic  acid,  which  ii  tery  proper,  «rul  recall)  (fce  biilory  pf  its  oi  ijiniil  diicoTery, 
IluTa  aSea  It  eTcr  ihtcp-l  trai  HVrnr*  of  (heabiai1]it}''or'tli^  tecoi  mucMu.-^T. 
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from  105-75  to  106-S7  of  oxide  of  lead;  ind  mucate  of  lead  ii 
composed  o 

Acid    48-3S   100-00 

Oxideof  lead 61-66   106-87 

flD-K) 

Accordiog  to  these  experimenti,  mncoui  acid  ought  to  saturate  a 
quantity  of  base  contaioing  front  7*56  to  7*64  of  oxygen, 

Mucate  uf  lead  treated  by  ammonia  produces  a  Bubmucate,  but 
,  of  BO  glairy  a  consistence  tlut  it  was  impossible  to  separate  it  from 
the  liquid  before  part  of  it  had  absorbed  carbonic  acid }  ao  that  I 
was  obliged  to  abandon  the  analysis  of  it. 

0*333  of  mucous  acid  produced  by  combustioD  0*149  of  water 
and  0-393  of  carbonic  acid.  T^s  makes  5*26  per  cent,  of  hydrogen, 
31-9  carboD,  and  62-34  oxygeo. 

One  part  of  mucate  of  lead,  equivalent  to  0-4833  acid,  produced 
0-21  water,  0'594  carbontc  add.    This  givea  us  per  cent. 

Hydrogen 5-105 

Carbon 35*430 

Oxygen 61-465 

100-000 

Now  7-66  X  S  =£  61-28.  Hence  it  follows  that  the  acid  ought 
to  contain  eight  volumes  of  oxygen.  The  other  elements  approach 
six  volumes  of  carbon  and  ten  of  hydrogen.  Hus  would  make  the 
conaposition  oi  the  acid 

Hydrogen 5-018 

Carbon 34*164 

Osj^en 60-818 

lOOKXM) 

But  there  was  some  reason  for  suspecting  that  the  hydrogen  was 
contained  in  it  in  nine  volumes  instead  of  ten  ;  so  much  the  more 
as  I  was  not  sure  that  either  the  mucate  or  the  mucow  acid  itself 
were  quite  dry.  I  thought  it  necessaiy  to  examine  that  point  in  the 
following  mnnner ;— I  heated  mucate  of  lead  till  It  lost  its  white 
colour  by  diishydrogenization.  The  mucate  analyzed  gave  52-1  per 
cent,  of  oxide  of  lead.  Burnt  in  the  apparatus  n  often  mentioned 
it  gave  47  per  cent,  of  the  weight  of  the  acid  of  hydrogen,  and  35 
of  carbon.  On  the  supposition  that  mucous  acid  is  compose4  of 
9H  +  6C  +  HO,  it  ought  to  contain  4*54  per  cent,  of  hydrogen 
and  34-39  of  carbon ;  but  4-54  is  less  than  4-7,  which  the  acid 
(alreadv  a  little  burnt)  produced ;  therefore  that  and  must  contain 
more  than  nine  volumes  of  hydrc^en  \  therefore  the  composition  of 
the  acid  must  he  10  H  +  6  C  +  8  U,  and  the  excess  of  hydrogep 
and  oxygen  found  in  the  analysis  mnst  be  owing  to  humidity. 
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Gaj-Lussac  and  Thenard  found  mucous  acid  composed  of  3*fi2 
Mr  cent  hydrogen,  33-69  csrbon,  and  (i2-69  oxygen.  This  (the 
nydrogeo  excepted)  does  not  differ  much  from  my  result. 

When  we  compare  the  analyses  of  the  tartaric  and  mucous  acids, 
we  find  between  them  so  little  difference,  that  we  should  guess  their 
conpOBition  to  be  vc^  analogous.  Yet  we  see  by  tbe  analysis  of 
mucate  of  lead,  and  by  the  capacity  of  saturation  of  mucous  add» 
that  the  amngement  of  their  atoms  is  rery  different. 

8.  Beieaoic  Add. — The  benzoate  of  lead  is  a  light  ciystalline 
powder,  slightly  soluble  in  water.  When  heated  in  a  tempenture 
somewhat  hi^er  than  that  of  boiling  water,  it  melts,  and  gives  out 
S'85  per  cent,  of  water.  If  the  neat  is  too  long  continued,  ot 
T&ised  a  little  higho',  a  portion  <A  tbr  acid  begins  also  to  evaporate. 
We  must,  ther^ore,  employ  a  retort,  to  determine  tbe  water  of 
combination  of  this  salt ;  for  if  a  little  acid  should  sublime,  it  will 
be  depouted  on  the  upper  part  of  the  retort. 

Three  parts  of  benxoate  of  lead,  cautiously  melted,  and  treated 
with  sulphuric  and  diluted  with  alcohol,  produced  r93J  of  sulphate 
of  lead,  equivalent  to  1-4505  of  oxide  of  lead, '  Hence  benzoate 
of  lead  is  composed  of 

'  Benzoic  swnd 5I-C5    41i-66 100 

Oxide  of  lead 48-35   46-49   ....     9S-6t 

Water   S'85 

100-00  1 00-00 

Now  these  46*49  of  oxide  of  lead  contain  3-32  of  oxygen,  and 
the  3-85  of  water  contwn  3-S9  ox^n ;  so  that  the  water  and  oxide 
of  lead  contain  equal  quantities  of  oxygen. 

Fused  benzoate  analyzed  by  combustion  gave  49-12$  per  cent,  of 
oxide  of  lead,  which  makes  94-05  for  100  of  acid.  Hence  this 
acid  neutralizes  a  quantity  of  base  containing  from  6-69  to  6'72  of 
«xygen. 

Neutral  benzoate  treated  with  concentrated  ammonia  gives  a 
■ubbenzoate,  which  being  analyzed  by  combustion  gives  74  per 
cent,  of  oxide  of  lead.  Though  long  exposed  to  a  high  temp^- 
tare,  it  gives  no  trace  of  water,  not  even  wlien  Its  acid  begins  to  be 
disengaged.    Hence  it  is  composed  of 

Benzoic  acid 26  100 

Oxideof  lead 7-1   2d4-(; 

100 

But  94  X  S  =  Z82.  Therefore  benzoic  acid  ought  to  contain 
three  volumes  of  oxygen. 

The  analysis  of  beuzoic  acid  cost  me  much  more  trouble  than 
any  of  the^  others  owing  to  a  circumstance  which  1  was  long  in 
discovering.     Its  weak  affinity  and  great  volatility  occaaons  the  ' 
evaporation  of  a  portion  of  it  during  the  combustion.    The  portion 
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cvapotated  is  not  ^ecomposedj  and,  bmng  mixed  with  the  gu,  it  is 
not  deposited  in  the  nRter>  but  is  canied  pnibKbly  in  the  form  of  gu 
into  the  tubes  and  pneumatic  trough.  In  oonsequeoee  «f  thU  cir- 
^litostuice,  the  nnalysis  of  this  acid  always  gave  a  loss  too  grost  to 
be  tiscribed  to  oxygen.  1  thought  at  first  that  my  aoslyKs  of  the 
tienzQuteg  were  inaccurate ;  but  having  repeated  them  with  tbe 
fiune  result,  it  became  obvious  that  the  cause  of  the  anomidj  muit 
be  something  different.  After  liaviog  mde  analytical  eiqierimeota 
«n  benzoic  &cid  in  a  free  Mate,  and  in  that  of  benzeate  sod  sub- 
benzoate,  I  found  that  the  loss  diminished  in  proportion  as  the  B<ud 
iwas  more  strongly  retained  by  the  base ;  so  tluA  the  siibbeozuates 
gnve  a  Itss  loss  tlun  the  oth«  salts.  This  induced  me  to  examine 
.whether  there  was  really  an  evaporation  of  vodeoomposed  acid 
during  the  experiments.  I  observed  that  the  vessels  through  which 
the  gas  had  passed,  aad  in  which  h  rematnol,  had  dimtaished  io 
transparency,  though  not  very  remarkably.  As  these  experiments 
were  mostly  made  in  the  very  severe  winter  of  ]SiS-i4,  it  happened 
(ometimes  that  tlie  temperature  ot  the  mercury  in  the  trough  was 
St  3°  qr  at  zero.  Qn  this  account  a  greater  quantity  of  the  acid  had 
been  deposited  in  the  part  of  the  tube  which  entered  the  mercury, 
where  1  found  suDicient  to  be  collected  and  examined.  It  possessed 
the  characters  of  benzoic  acid ;  but  its  odonr  was  a  tittle  empyreu. 
matic. 

The  analysb  of  a  quantity  of  subbenzoate  of  lead,  containing 
0*317  of  acid,  gave  O'UH  water  apd  0-8C45  carbonic  acid.  Hence 
the  acid  is  composed  of 

Hydrogen 5"!C 

Carbon 74-4 1 

Oxygen 20-43 

100-00 

The  most  simple  ratio  in  which  these  bodies  can  be  combined  is 
£  O  +  12  U  +  15  C,  or  (whidi  comes  to  the  same  thing) 
O  +  3  H  +  5  C.  By  turning  these  volume^  into  oambers  we 
bare  the  composition  of  the  acid  per  cent,  as  follows : — 

Hydrogen '  S'27 

Carbon 7471 

Oxygen 20K)2 

100-00 

.  Now  C-Gt>  X  3  3=  20  07.  Hence  it  follows  that  the  analysis  of 
the  suU)enzoate  has  given  an  exact  result  j  w|jile  neither  ihrf  bfen- 
jioate  nor  I'uscd  benzoic  acid  ever  gavc'kaore  than  4*8  hydrogen  and 
70  carbon, 

9.  Tannin  from  NutgalU. — I  prepared  a  cold  infusion  of  nut- 
palls  in  water,  which  I  mixed  with  ammonia  till  if  ceased  to  act  as 
iui  acid,    1  then  added  a  little  of  the  infuEioa  i^ot  mixed  wilb 
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aEnmonia  till  I  restored  the  property  of  reddening  litmus  paper, 
tbat  there  might  be  no  excess  of  ammoDia.  The.  tanndte  of 
ammoDia  thus  formed  mixed  with  a  solution  of  muriate  of  barytes 
lets  &11  abundance  of  tannate  of  baiyies,  I  separated  it  by  a  filter^ 
and  washed.it  with  care.  From  the  expenments  of  Sir  H.  ^vy, 
we  know  that  the  gallate  of  barytes  is  soluble  in  water ;  so  that  id 
this  experiment  it  is  only  the  tannate  which'  is  precipitated.  The 
tannate  of  barytes  milled  with  diluted  sulphuric  acid  fumislicd  b 
fiuper-tannate  of  barytes  soluble  in  Iiot  water.  To  this  solution  I 
added  diluted  sulphuric  acid  till  almost  the  whole  was  decomposed. 
I  filtered  (he  liquid  tbus  obtained,  which  had  a  very  astringent  taste, 
and  strongly  reddened  litmus  paper.  This  last  property  was  not 
owing  to  the  prteence  of  sulphunc  acid,  for  the  liquii)  still  retained 
tannate  of  barytes  in  solution.  I  now  mixed  it  with  caustic 
ammonia  till  the  tannate  of  barytes  began  to  precipitate.  This 
'^lutiuu  of  tannate  oi  ammonia,  with  a  small. excess  of  tannin,  was 
mixed  with  neutral  nitrate  of  lead  as  lung  as  any  precipiute  felL 
The  tannate  of  leai^  thus  obtainecl  had  a  yellotvisb  col6ur,  and 
J>ecame  somewhat  brown  while  washed.  On  examining  the  com- 
hioation  of  tannin  with  oxide  of  lea^,  I  found  that  the  oside  has  a 
fitrong  propensity  to  combine  with'  an  excess  of  tannin,  and  that  the 
precipitate  obtained  wps  in  reality  a  mixture  of  tannate  and  super- 
innate  of  lead,  r  foimd  that  tfa'e'supcr-tannate  might  be  rendered 
neuter  by  boiling  it  in  water  as  long  as  that  liquid  separates  tannin. 
The  water  dissolves  no  part  of  t^  oxide ;  and  the  tannate  whidi 
remains  undissolved  is  neutral.  If  the  precipitation  of  the  tannate  ' 
takes  place  at  21  il^- there  i^very  little  super-tantiate  fisrdied. 

Neutral  laniiate  thus  prepared  was  dried  in  a  TBcimm,  not  to  be 
exposed  to  the  influence'  of  the  oxygen  of  the  air,  by  which  it  is  a 
little  altered.    ' 

Tannate  of  lead  obtained  at  difierent  times,  though  by  the  same 
means,  was  analvzed  byconabustion.  It  gave  S4'I2,  S4'2t,  34'66 
per  cent,  of  oxiile  of  lead,  probably  as  the  excess  of  taonin  was 
more  or  less  completely  removed,  ^ence  this  tannate  is  comi- 
posedof 

Tannin 65-79   100 

pxide'c^lead 34-21    &2 

100-00 

Now  52  oxide  of  lead  contain  3-718  of  oxygen. 

When  I  attempted' to  obtain  a  subfannatebTtead  by  means  of  the 
action  of  ammonia  on  the  neutral  tannate,  I  obtained  a_  tannate  of 
a  browner  colour,  and  very  mucous;  but  which,  after  being  washed 
and  dried  in  a  vacuum,  ^ve  '3'4e  per  cent,  of  oxide  of  lead. 
Henee  it  would  appear  that  ammonia  does  not  decompose  the 
neutral  tannate;  just  as  happens  when  w6  add  an  excess  of' alkali 
to  the  tannate  of  th^  Jame  alkali. 

There  is,  however,  a  !fl)btannate  which  I  obtuned  by  precipitating 
tannate  of  ammonia  with  a  boiling  soIuUod  of  aubnitrate  of  lead. 

Dcillizedoy  Google 
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This  compound  is  white ;  and,  when  dried,  it  becomes  greenish ; 
hut  I  have  never  obtained  it  of  tlie  same  degree  of  saturation  when 
prepared  by  different  processes.  The  tannin  in  it  was  always  com- 
bined with  more  than  i\  times  as  much  base  as  in  the  neutral 
(annate ;  though  it  never  contained  so  much  as  twice  t1»t  quantity. 
I  analyzed  tannin  by  employing  for  the  combustion  botn  super- 
tannate  and  tannate  as  neutral  as  possible,  and  the  analyses  fiiT- 
Dbbed  the  same  result  :  0*4  of  tannin  produced  01425  water  and 
07625  carbonic  acid.     Hence  tannin  ck  nutgalls  is  competed  of 

Hydrogen 4-186 

Carbon 51-160 

Oi7gea 44*654 

10<H)00 

But  we  have  seen  that  100  of  tannin  comUne  with  52  oxide  of 
lead,  the  oxygen  io  which  is  3-718.  Now  3-716  x  12  =  44-616. 
Hence  we  may  conclude  that  tannin  contains  12  vtdumes  of  oxygen. 
But  there  is  no  doubt  that  there  must  be  an  analogy  between  galHe 
add  and  tannin,  and  this  analc^  can  scarcely  be  any  thing  else 
than  the  same  compound  radicle  combined  with  difiereot  volumes 
of  oxygen.  Suppraing,  then,  that  tannin,  tike  gallic  acid,  contains 
equal  rolumes  of  carbon  and  hydn^eo,  and  that  it  is  12  O  + 
18  C  +  18  H,  or  (which  comes  to  the  s«me  thing)  4  O  +  6  C  + 
6  H,  its  composition  ought  to  be  per  cmt. 

Hydrogen 4-45 

Carbon 50-55 

Oxygen 45-00 

100-00 

Here  we  find  a  little  more  hydrogen  and  a  little  less  carbon  than 
.  the  analysis  indicates.  This  is  a  necessary  consequence  of  the  dis- 
hydrc^enation  which  tannin  undeigoes  by  exposure  to  the  air,  in 
consequence  of  which  the  colour  of  its  combinations  becomea 
darker  and  dariier ;  so  that  we  nerer  can  procure  this  substance  in 
a  perfect  state,-  excepting  in  fresh  nutgalls  in  which  the  tannin  is 
not  yet  coloured. 


Article  IV., 

Observations  on  some  Potnls  connected  with  the  Atomic  T/ieory. 
By  Thomas  Thomson,  M.D.  F.R.S. 

Professor  Bebzblius,  having  in  bk  important  dissertations  on 
this  subject  published  in  the  second,  tbirdj  fourth,   aad  fifth 


1815.}  conflicted  with  the  Atomic  Theory.  165 

voluiiMs  of  ttie  Amah  ofPhiloa^hj/,  pointed  out  some  difficultica 
which  present  theniaelves  when  we  apply  the  atomic  thec^  to  the 
salts,  and  having  in  a  recent  paper  refused  to  admit  Mr.  Daltoa'a 
attempts  to  remove  these  difBcumes  as  valid-— perhapa  the  reader 
will  not  be  displeased  if  1  state  here,  in  as  few  words  as  possible, 
how  I  have  been  in  the  habit  of  viewing  these  difficulties  wnen  they 
happened  to  present  themselves  during  my  examination  of  tbe 
dtmrent  genera  of  gaits.  When  a  difficulty  occurs  in  any  branch 
of  chemical  inv^igation,  the  greater  number  of  persons  there  are 
who  attempt  .to  explain  it,  so  much  the  sooner,  in  all  probability, 
wi»  it  be  removed.  '  Even  should  my  explanations  not  prove  per- 
fectly satisfactory,  they  may'^  serve  to  convey  a  lucky  thought  to 
some  other  person,  who  may  be  more  fortunate  in  bis  Endeavours. 

1 .  It  appears  from  the  tables  of  the  sulphates,  carbonates,  and 
nitrates,  publi^d  in  the  second  and  third  volumes  of  the  Annals 
^P^loatphi/,  that  the  yellow  oxide  of  lead  combines  always  with 
two  integrant  particles  of  acid  when  it  constitutes  neutral  sulphate, 
carbonate,  and  nitrate  of  lead,  'llie  same  law  holds  in  the  phoft- 
l^te,  borate,  oxalate,  and  all  the  other  neutral  salts  of  lead. 

Milrateof  lead  is  composed  of 2  n  +   I  I    41*580 

Sulphate  of  potash I  s   +  1  p  11-000 


Now  if  we  mix  41'58  grains  of  nitrate  of  lead  with  11  grains  oi 
•alphate  of  potash  a^doable  decomposilioD  will  take  place,  and  two 
nentral  salts  will  be  produced,  namely,  nitrate  of  potash  and  snl- 
I^te  of  lead,  composed  as  follows : — 

Nitrate  of  potash  ...,ln  +  lp   12*803 

Sulphate  of  lead 3  s   +  }  I   S7-97'i 

50777      . 

Now  it  b  obvious  to  the  eye  that  if  the.two  salts  he  composed  aa 
we  have  supposed,  such  a  double  decomposition  is  impotsible. 
The  first  two  salts  contain  two  integrant  particles  of  nitnc  acid ; 
the  last  two,  only  one  integrant  particle ;  while,  on  the  contrary, 
there  is  only  one  int^rant  particle  of  sulphuric  acid  in  the  first  two 
■Oti,  but  two  in  the  last  two.  The  weight  of  tbe  first  two  salts  is 
52*68  grains ;  that  of  the  last  two,  50*777  grains,  lliua  about  two 
grains  of  weight  are  lost  by  the  decomposition ;  while  a  particle  of 
nitric  acid  must  be  transmuted  into  a  particle  of  sulphuric  acid. 
The  same  absurdities  and  contradictions  will  be  found  to  take  place 
whenever  we  attempt  to  reduce  any  double  decomposition,  by  means 
of  a  salt  of  lead,  to  calculation. 

It  a  very  obvioui>  from  tbe  appearance  of  these  contradictions 
and  absufdities,  that  there  must  exist  some  error  in  our  tables ; 
that  the  salts  of  lead  cannot  be  constituted  as  we  have  supposed 
Ihem.    Now  a  very  slight  alteration  will  remove  all  the  aoomalier. 
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mad  reoder  the  compoaitiwi  of  the  saltt  of  lead  quit«  cDofiinQable 
(0  experiment.  Heduc^  tlie  weight  of  ao  iDtegraDt  particle  of 
jielloiv  oxide  of  lead  to  one-half  the  weight  which  I  have  given  it  ia 
tay  original  table,  published  in  the  second  volume  of  the  Annals  ^ 
Phihsopky.  Let  the  weight  l)e  13987  instead  of  27-974.  In  that 
case  all  the  talts  of  lead  will  be  composed  of  one  integrant  particle 
H  acid  aad  one  integrant  particle  ctf  oxide  uf  lead ;  we  have 

Nitrate  of  lead  composed  of \  n  +   I  /    20*790 

Sulphate  of  pptasji 1,  *    +   I  p   l  I-OOO 

31-790 
Forming, 

Nitrale  of  potash .,. .  1  n  +  1  ;>  ......  12-803 

i>ulphatc  of  lead  . . . .  I  s    +    I  I    18-987 

SI -790 

Here  the  double  decomposition  IsobYioiisly  possible.  The  weight 
of  the  fiat  two  salts  is  just  the  same  as  that  of  the  last  two,  and  the 
Dumber  of  integrant  particles  is  the  same  in  both. 

It  seems  to  me  to  be  absolutely  necessary  to  remove  Ulis  anomaly 
from  the  salts  vf  lead*;  nor  do  I  see  any  other  method  of  doing  so 
except  the  one  I  have  just  now  proposed ;  but  if  we  reduce  the 
weight  of  an  integrant  panicle  <^  yellow  oxide  of  lead  to  one-half, 
k  is  obvious  that  u  mu^t  no  Toqger  be  conadgvd  t^  a.  compound  of 
I  atom  lead  -I-  2  fttoms  oxygen,  but  of  1  a/lam  lead  -|-  I  atom 
oxygen.  It  will  be  a  protoxide  instead  of  a  deutoxide.  IT  so, 
provided  it  be  true  that  the  brown  oxide  contains  just  twice  as  much 
OAjgen  as  the  yellow.  o\ide,  numbers  adopted  on  the  authority  of 
Berzelius,  the  brown  oxide  must  be  a  deutoxide  of  lead  composed 
of  I  atom  lead  +  2  atoms  oxygen.  -  The  red  oxide,  which  -is  inter- 
mediste^  must  be  considered  as  a  compound  of  one  integrant  par- 
ticle of  yellow  oxide  and  one  integrant  particle  of  brown  oxide. 
Tins  notion  was  first  suggested  by  Froust,  and  appears  to  have  been 
adopted  by  Mr.  Dalton.  I  own  that  in  consequence  of  the  anomaly 
ifhich  I  have  just  pointed  out  1  have  been  for  some  time  inclined  ta 
.the  same  opinion ;  but  a  desire  previously  to  examine  tlie  properties 
of  the  red  oxide  of  lead  under  this  point  of  view  has  hitherto  pre- 
vented me  from  making  any  alteration  in  the  weight  of  an  atom  of 
lead.  Berzelius  refuses  to  adopt  this  opinion.  There  is,  no  doubt, 
■nother  method  of  getting  rid  of  the  anomaly  which  has  -been 
pointed  out  above  without  having  recourse  to  it ;  namely,  I0  double 
the  weight  of  an  atom  of  all  the  other  metab;  but  that  method 
would  be  attended  with  much  greater  inconveniencet,  and  could 
not  therefore  be  adopted  with  propriety,  I  do  not  see  any  alterna- 
.five,  therefore,  in  the  present  state  of  our  knowledge,  but  that  of 
Adopting  the  opinion  qi  Proust  respecting  the  nature  of  red  lead, 
and  considering  yellow  oxide  (tf  lead  as^  protoxide. 

If  any  person  has  taken  the  trouble  to  study  the  tables  of  tlie 
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ulU  which  I  hare  {nibllahed,  he  will  have  bepa  stitlck  with  some 
other  ftoomaliefi  of  a  similu  nature  to  those  belonging  to  the  lahg  of 
lead;  but  I  ibrbear  touching  upon  them  at  present,  till  we  are  in 
poesesaioa  of  more  perfect  BOalyses  than  have  beien  hitherto  pub- 
"«bed. 

jl.  Certaio  aslts  have  been  analyzed,  the  compcsitioa  of  which* 
when  stated  in  syndxds,  presents  us  with  the  anomaljr  of  14-  atoms 
of  one  substance  combined  with  one  atom  of  another.  Thua  sub- 
sulphate  of  iron  is  composed  thus,  1  (S  C)  +  1  -J-  {F  O')  j  or  it 
contains  one  integrant  putide  of  sulphuric  acid  aodl-^  integrant 
particle  of  black  o^tide  of  iron.  As  such  a  composition  is-obviously 
impossible^  it  is  dear  that  in  such  cases  a  certain  number  of  inte- 
-  grant  particles  of  sulphuric  acid  must  he  combined  with  a  certain 
number  of  iotegraht  particles  of  oxide  of  iron.  If  we  multiply  by 
two,  the  anomaly  will  disaopear.  We  shall  then  have  2  (S  O*)  + 
3  (F  O*) ;  that  is  to^ay,  tne  salt  is  a  compound  of  two  integrant 
particles  of  sulphuric  acid  and  three  integrant  particles  of  bUck 
(rtide  of  iron.  Such  oombinations  4o  not  present  any  thing  incoro- 
aatible  with  the  atomic  iheoty,  ithich  admits  of  such  combinatioos; 
Erat  they  constitute  exceptions  to  one  of  the  general  laws  which 
Berzelius  has  deduced  from  his  numerous  analyses.  The  law  is, 
that  in  all  inorganic  compounds  one  of  the  constituents  always 
enters  in  the  state  of  a  single  atom.  In  the  subsulpbate  of  iron 
there  is  no  single  atom,  either  simple  or  compound.  It  consists  of 
12  atotns  of  oxygen,  three  of  iron,  and  two  of  sulphur ;  or  of  two 
integrant  particles  of  sulphuric  acid  and  three  integrant  particles  of 
black  oxide  of  iron.  The  composition  of  the  suhsulphate  of  copper 
may  be  explained  in  the  same  way.  Its  symbol  is  1  (S  (V)  -f 
14  (C  O'},  or  one  integrant  particle  of  sulphuric  acid  combined 
with  14.  integrant  particle  of  black  oxide  of  copper.  If  we  mul- 
tiply by  two  we  obtain  2  {S  Cy)  +  3  (C  G*),  which  I  conceive  to 
be  the  real  constitution  of  the  salt;  namely,  a  compound  of  two 
iot^rant  particles  of  sulpbufic  acid  with  three  integrant  particles  of 
blaok  ocide  of  copper.  The  suberseniate  of  lead  admits  of  the 
same  ^xptanation.  Its  symbol  is  1  (As  C)  +  I-l  (F  O*),  or  one 
integrant  particle  of  arsenic  acid  combined  with  l^-  iutegrant  par- 
ticle of  yellow  oxide  of  lead.  When  we  multiply  by  two  we  obtain 
2  (As  O')  +  3  (P  0°} ;  that  is,  two  integrant  pariicles  of  arsenic 
acid  united  with  three  integrant  particles  of  yellow  o>cide  of  lead. 

Various  other  similar  examples  might  be  adduced  ;  but  they  are 
all  explicable  in  the  same  way.  They  appear  to  me  to  constitute  so 
many  exceptions  to  Berzelius's  law  above-mentioned,  and  to  show 
that  it  does  not  hold  so  universally  as  he  had  supposed. 

S.  Professor  Berzelius  has  just  favoured  the  chemical  world  with 
an  analysis  of  a  considerable  number  of  the  vegetable  acids,  and 
some  other  vegetable  substances.  That  these  experiments  have  beeii 
conducted  n;ith  the  greatest  care  is  evident  from  the  details  into 
which  Berzelius  has  entered;  nor  have  I  the  least  doubt,  from  the 
uncommon  precision  which  cliaracterizes  whatever  is  done  by  this 


18S  Observations  on  some  Points  [March, 

Toy  skilful  chemist,  that  his  results  furnish  very  Dear  approxiiUB^ 
tions  to  the  truth ;  but  from  the  extreme  difiiculty  attending  such 
anal^s,  I  do  not  conceive  that  perfect  precision  can  be  attained  at 
first ;  but  1  think  that  the  atomic  theoiy  furnishes  us  with  such 
additional  checks  that,  by  a  judicious  application  of  them  to  the 
constitution  of  these  acids  as  determined  by  Berzelius,  we  may 
obtain  results  approaching  exceedingly  near  the  trath.  I  shall  at 
present  apply  that  theory  to  the  inTestigstioo  of  the  compaction  of 
oxalic  acid. 
According  to  Berzelius^  that  add  b  compoeed  as  follows : — 


Oxygen 6fi'534   . 

Carbon 35-222   , 

Hydrogen 0-244   . 


100-000  11 

"But  as  I  coiuider  the  weight  of  an  atom  of  hydn^en  as  twice  as 
great  as  Berzelius  makes  it,  we  roust,  in  wder  to  represent  the 
compositioD  of  ibis  acid  according  to  my  numbers,  double  the 
itumber  of  atoms  of  oxygen  and  carbon  which  it  contains.  It  will 
then  be  cempoaed  of 

Oxygen 12  atoms 

•  Carbon    .8 

Hydrogen  I 


So  that  it  b  a  very  complicated  body.  The  weight  of  an  inte- 
rrant  particle  of  it  must  be  18  140.  We  might,  indeed,  reduce 
the  number  of  atoms  in  thb  acid  to  1 1  by  doubling  the  quantity  of 
hydrogen,  obtained  by  Berzelius ;  for  the  difference  seems  to  be 
within  the  limits  of  the  unavoidable  errors  to  which  such  ejcperi- 
Inents  are  liable.  But  Berzelius  does  not  think  that  be  could  nave 
committed  any  such  error.  Z^t  us,  therefore,  have  recourse  to 
another  method  of  determining  the  weight  of  an  integrant  particle 
of  ffiulic  acid. 

From  the  analysis  of  oxalate  of  lead  made  with  great  care  by 
Berzelius  it  appears  to  be  a  compound  of 

Oxalic  acid   , .  100 

Yellow  oxide  of  lead    SO^-S 

Now  there  can  be  no  doubt,  from  a  comparison  of  all  the  genera 
of  salts  hitherto  e^tamined,  that  oxalate  of  lead  is  a  cempound  of 
two  integrant  particles  of  oxalic  acid  and  one  integrant  particle  of 
yellow  oxide  c^  lead ;  so  that  to  find  the  weight  of  an  integrant 

particle  of  oxalic  acid  we  have  this  proportion ; — SOy-S  :  —    :: 

27*974  :  4'548  =  an  integnmt  particle  of  oxalic  aiad.     Now  this  ia 
just  Uie  foiuth  part  of  the  wfignt  of  that  acid  resulting  from  the 
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analyua  ctf  Beraelius ;  yet  it  u  the  weight  of  an  integrant  partidc 
of  oxalic  acid,  as  any  one  may  satisfy  himself  bv  exsmioing  the 
composition  of  the  oxalates,  a  table  of  which  I  subjtua  for  the 


NoBbci  of  ITeight  of  an 

alMDi.  '  Inl^rani  particle. 

Oxalate  of  potash 1  ox  +  1  p   10-634 

Binoxalate  of  potash 2  ox  +  Ip   15-268 

Quadroxalate  of  potash A  ox  ■\-  I  p  24-536 

Oxalate  <rf  soda 2  ox  +  1  5    17-150 

Snper-oxalate  of  soda  S  ox  +  I  s    21784 

Oxalate  of  ammonia 1  ox  +  I  a   *     6-76S 

Binoxalate  of  ammonia. 2ox  +  1  a   1  I*4l7 

Oxalate  of  magnesia lar+  Im 7'Zll 

lime 1  ox  +  1  I    8-254 

Binoxalate  of  lime 2  ox  +  I  I    12-888 

Oxalate  of  iMiytes 1  ov  +  1  ^    14-365 

—.  stiontian lox+  I  st 1 1-534 

■  ■     ■■  —  alumina    1  ox  +  1  al 6-770 

.■  yttria 1  ox  +  1  y   13-034 

I  glucioa 1  ox  +  1  gl 14*467 

zircooia    1  oa;  +  1  x   10*290 

copper 2  ox  +  I  c    19-268 

•  ■■-     ■   ■  poiash-and-copper .  2  ox  +  I  p  +  Ic,  29-902 
soda-and-c<^per  .,3ox+  Is    +  I  c  .  32-410 

—  ""S^-^:}  =»  +  '«  +  >-  26-0" 

iron 2ox+  1*    18-388 

Peroxalate  of  iron 3  ox  +  It    23-017 

Oxalate  o{  nickel 2o£-{-  In  I8-573 

I——  —  cobalt 2  ox  +  1  c    18-594 

1e«d 12  ox  +  I  I    37-242  . 

-■  -  zinc 1  ox  +  1  z   9-661 

mercury   1  or  +  1  m 30-634 

•— silver 1  ox  +  1  *    19-348 

■ — . bismuth 1  ox  +  1  b   14-628 

manganese  ,..,..  2  ox  +  Im 17*101 

■  ■  i  uranium  1  ox  +  1  u  19-634 

— cerium 2ox  +  Ic    » 23*1 15 

— . platinum lftr+  1  p   17'795 

All  these  salts  conoboiate  the  weight  of  an  integrant  particle  of 
oxalic  acid  as  deduced  from  the  ana^sis  of  oxalate  of  lead.  Here, 
tben^  we  have  two  experiments  of  Berzelius,  which  are  inconsistent 
mth  each  other ;  namely,  the  analysis  of  (nalic  acid  and  the 
aiudyiis  of  oxalate  of  Irad.  Both  tfere  made  with  the  greatest 
care;  but  as  they  are  inconsistent  with  each  other,  they  cannot 
both  b«  correct,  and  there  can  be  no  hesitation  about  wtiicfa  Af  tbem 
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ought  to  be  fef^weA.  "tix  analysh  of  ox&Iate  of  \caA  is  much 
nmpler,  not  liable  to  the  same  uBcertaTDties,  and  susceptible  of 
greater  exactness  than  the  aoidysii  of  oxalic  acid.  We  otiglit, 
therefore,  to  be  guided  by  it ;  especially  as  it  is  corroborated  by 
vaiiOds  oitber  very  exact  analyses,  as  those  of  oxalate  of  potash, 
oxalate  of  aminoiiia,  aod  oxalate  of  strontian.  But  if  we  adopt 
thii  determination,  and  compare  it  with  the  analytis  of  oxalic  acid, 
we  shall  find  that  this  acid  must  be  composed  of  six  atoms ;  namely, 
three  atoms  oxygen,  two  carbon^  and  one  bydrc^n ;  and  its  com- 
pdsitioD  will  be 

Oxj^en 64739   or  S  atoms  =  S'OOO 

Carbon S2-41S        2  =*   1-502 

HydK^en 2*848         I  =0-132 

100-eOO-  4-63* 

Now  this  is  tbe  composition  of  the  acid  which  I  deduced  some 
time  ago  by  compering  my  own  analysis  of  oxalic  acid  with  the  - 
composition  of  oxalate  of  lead  as  determined  bj  Beizelius.     I 
obtained  for  the  composition  of  oxalic  acid 

Oxygen 64 

Carbon 32 

Hydrogen -. 4 

My  experiment  was  conducted  with  great  care,  and  I  still  con- 
sider tny  result  as  nearer  the  truth  than  either  that  obtained  by  Gay- 
Lussac  and  Thenard  or  by  Berzelius.  My  excess  of  hydrogen 
amounts  to  about  one  j)er  cent.,  and  was  probably  owing  to  (he  salt 
which  1  employed  in  me  analysis  not  being  quite  free  from  water. 
Mr.  Dalton  has  adopted  the  same  constitution  of  (»alic  acid  with 
the  above,  and  probably  he  has  been  led  to  it  by  the  same  mode  of 
reasoning  frotn  which  I  deduced  it. 

'I  shall  lake  another  opportunity  of  examining  the  other  acids 
analyzed  by  Beizelius,  by  applying  to  them  the  test  of  the  atomic 
'theory.  What  I  have  here  said  is  sufficient  to  show  ut  that  the 
most  catitidus  and  elaborate  experiments  are  not  sufficient  of  them- 
selves to  nf^e  us  acquainted  with  the  composition  of  these  intricate 
bodies ;  though  such  experiments  alford  us  cooriderable  assistance, 
and,  when  compared  with  the  structure  of  the  salts  as  explained  by 
the  atomic  theory,  will  generBlIy  be  sufficient  to  give  us  all  th^ 
information  respecting  the  constitution  of  these  acids  which  we  cut 
expect  to  obtain. 
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Article  V. 

Olservathtis  on  ihe  Uses  of  the  Dorsal  Thssd,  or  on  the  Tnfluente 
which  the  Heart  exercises  in  the  Organixalion  of  articulated 
Animab,  and  on  the  Changes  which  that  Organization  expe- 
riences when  the  Heart  or  the  Organ  of  Ciratlaiioa  ceases  I* 
exist.    Bf  M.  Maicel  de  Serres. 

(CnUfMNf  yWn  Vol.  iv.  p.  3&5.) 

I  ttBCTAN  &K  examination  of  the  dorsal  vessel  ttiA  those  dpeciei 
hi  which  we  see  it  beating  externaltjr.  Among  thoie  I  chose  tbe 
lame  of  the  colet^ene  and  lepidqitene.  The  larva  of  the  geotru[ta 
uasicomis,  being  very  eommon,  seemed  proper  for  ftiy  object.  TTw 
donal  vessel  of  this  species  is  elongated  and  cylindrical.  When  . 
Bepaiatcd  from  the  muscles  and  iatty  membranes  which  aurrouRd  it, 
we  see  that  its  diafnetcr  b  the  same  in  almost  the  whole  of  its 
length,  being  only  alittle  contracted  at  the  two  extremities.  Having 
fiilly  ascertained  this  disposition,  I  endeavoured  to  ascertain  if  there 
were  »ny  ramifications..  Foe  this  puq>ose  1  examined  it  with  the 
^eatest  attention,  and  with  the  best  glasses.  TTie  contractions  were 
,tiwnys  couHiied  to  the  dorsal  vessel,  and  never  extended  beyond  the 
canal  which  runs  along  the  back,  I  then  placed  this  vessel  under 
the  lens  of  my  microscope,  aod  could  not  perceive  any  ramiSca- 
tioris,  not  even  in  the  membraiies  which  surround  it.  la  vain  I 
endeavoured  to  6nd  some  trace  of  them  in  the  membrane  of  the 
inteetinal  tube,  the  fibres  of  the  muscles,  especially  in  those  of  tbe 
ringa  of  the  abdomen  and  mandlblei,  which  ought  to  have  presented 
them,  if  any  had  existed,  in  consequence  of  the  ener^  of  their 
contraction,  and  theneed  which  the^e  organs  have  of  vessels. 

I  then  exadiined  the  dorsal  vessel  of  the  geotrupa  nasicomis  et 
punctata ;  but  all  my  attention  was  unable  to  discover  the  least 
ramification.  I  subjected  to  the  same  examination  a  very  consider* 
able  number  of  colec^ere,  the  largest  that  I  conld  procure,  as  tbe 
ateuckus  semi-ptmctahis,  celonia  aurata  eljaslvosa,  scarites'  gig^, 
teramiyx  keros,  (ilaps  gigas,  and  mortisaga.  In  all  of  them  I 
observed  the  dorsal  Vessel  without  any  ramifications.  These  dissec- 
tions, however,  convinced  me  that,  without  a  certain  attention, 
ramifications  of  that  vessel  may  be  supposed  to  exist,  on  account  of 
the  colour  and  disposition  of  the  hepatic  vessels,  \rhicb,  being  lon^ 
and  almost  capillary,  spread  over  every  part  of  ihe  bodj)  and  are 
ofteti  found  f?xed  to  it  after  the  intestinal  tube  has  been  removed. 
To  determine  with  certainty  this  disposition,  we  must  allow  the 
intestinal  tube  to  rcmaiA,  and  dissect  in  water.  Tliis  liquid  lifts  up 
the  hepatic  vessels  ;  so  that  it  becomes  easy  to  follow  them  to  their 
inlertiop. 

Though  I  could  not-perceive  any  ramifications  in  these  species,  I  _ 
was  not'  entitled  to  coaclode  that  they  did  not  exist  in  insecb.     1 
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therefore  made  new  dissections.  The  loauia  gyganiea  being  the 
lai;gest  insect  in  Europe,  1  made  it  the  subject  of  my  new  observa- 
tioni ;  but  I  was  not  more  fortunate  in  that  species  than  I  had  been 
in  the  preceding.  The  same  thing  hai^ned  with  the  locusla  bre- 
vhetmtSt  varrucivora,  grisea,  gryUus  Iwmla,  and  migralorai». 
Though  all  these  species  are  of  &  coDsiderable  size,  I  tiied  new  dis- 
sections on  the  ilalta  accidentalism  achela  campestris,  einpusa  pau- 
perata,  and  mantis  religioaa.  In  all  these  I  found  the  dorsal  vessel 
without  any  rami6cation ;  and  what  assured  me  of  this  was,  that 
after  removing  it  with  the  greatest  care,  I  could  perceive  no  trace  of 
rupture,  which  would  have  been  the  case  if  it  had  been  torn  front 
the  ramifications  of  that  vessel.  No  liquid  was  erer  seen  to  run  ont; 
but  this,  as  we  shall  show  hereafter,  might  depend  upon  a  variety 
of  circumstances. 

But  it  was  necessary  to  verify  the  observations  of  Comparetti. 

.  For  that  purpose  1  examined  the  dorsal  vessel  in  a  great  number  of 
ItUterfties,  tenebrios,  and  crickets.  All  these  dissections  confirmed 
the  results  that  I  had  already  obtained.  The  same  was  the  case 
whea  I  studied  the  organization  of  the  sphinx,  voctua,  and  telli- 
gOJiia,  all  of  tliem  insects  of  a  large  size,  It  remained  to  be  seea 
whether  the  dorsal  vessel  of  flies  and  of  syrphus  presented  anjt 
ramifications,  as  Comparetti  has  described  such  with  considerable 
detail.  I  saw  in  general  in  the  diptene  and  hymeooptersB  the  dorsal 
vessel  exhibiting  numerous  contractions ;  but  I  was  never  able  to 
perceive  either  vessels  or  pulsations  along  the  side  of  the  donal 
vessel.  Vet  I  studied  this  vessel  in  the  scolia  Jtavyrans,  apis 
violacea,  and  syrphus  bifasciatus  of  Panzer,  the  largest  species  to 
be  found  in  the  south  of  France.  I  then  took  the  apis  meUificOf 
which  Comparetti  mentions  expressly.  Though  the  research  in  this 
case  was  more  difficult,  on  account  of  the  smallness  of  the  species, 
I  did  not  perceive  the  cylindrical  vessels,  of  which  that  anatomist 
speaks,  and  which  according  to  him  proceed  from  the  extremity  of 
the  dorsal  vessel,  one  going  to  the  upper  part  of  the  body,  the  other 
to  the  lower.    Though  the  disposition  liere  mentioned  by  Compa- 

.  retii  indicates  the  regular  course  of  a  vessel,  I  still  believe  he  was 
deceived  by  the  iip{>eerance  of  the  hepatic  vessels. 

I  termiuated  these  first  researches  by  the  esamination  of  the  larvtt 
of  the  lepidopterffi.  I  chiefly  dissected  those  of  the  sphinx,  of  the 
tithypale,  and  of  the  bombyx  of  the  mulberry.  All  these  larva» 
appeared  to  me  to  have  a  dorsal  vessel  vrithout  any  kind  of  ramifica- 
tion. I  sought  likewise  to  discover  some  traces  of  vascular  vessels  in 
the  cellular  or  muscular  coats  of  the  intestines — coats  which  certainly 
would  have  received  them  if  any  had  existed,  for  it  is  very  well 
known  that  the  digestive  apparatus  is  very  distinct  in  larve.  The 
muscles  of  the  mandibles,  examined  with  the  same  design,  speared 
equally  destitute  of  all  vestiges  of  vessels,  with  whatever  care  I 
examined  them. 

These  facts  prcfve  that  the  dorsal  vessel  in  insect^is  a  canal  almost 
cylindrical,  only  a  little  tapering  at  its  two  extremities.     lts.coa- 
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tractions  are  so  distinct  as  tb  be  perceptible  oti  th«  outside  oT  the 
'  l»0(Jy  when  tile  slthi  is  not  thi^kj  ani}  hn  ar  certain  degree  c^minf 
parence.  The  contractions  of  this  vussel  ari  irregular,  and  scarCelj^ 
erer  isochronous.  This  irregularity  shows  that  they  art  not  prtj- 
daccd  \rt  a  liquid  in  circulation.  We  sliatl  find  hereafter  thtrt  they  ' 
do  not  cjepertd  upon  that  liqiiid,  and  that  they  ajtpear  eren  Jnde^ 
pendent  m  the  organization  of  the  ddrsal  vcscel.  These  cohtfit;-- 
tions  are  not  equally  nrong,  nor  eqimny  nDmcrotis,  in  <H  the 
apecies.  llioug)!  it  is  difficult  to  determine  any  thing  precise  on 
(his  bead,-  yet  ther  seem  more  distinct  in  the  larv«  than  in  the 
perfect  insect.  Ttis  ^fference  is  leart  distinct  in  the  voracious 
lafts,  tfi  those  of  the  geotrupa  nasicomis,  and  certain  species  of 
sphinx  and  botnbyx. 

Ai  to  the  liquid  contaiDed  in  the  dorsal  vessel,  its  colour  hwi 
altrays  a  relation  to  that  of  the  adipose  substance  which  surrounds 
this  same  vessel ;  consequently  it  is  not  uniform  in  the  differenf 
apccies.  We  ol»erve  io  fiict  that  tlie  fat,  which  aurrouilds  tlie 
aortal  vessel,  has  always  a  colour'  analogous  to  that  of  the  liquid 
contained  in  tlie  doisal  vessel.  This  constant  simiiaTity  of  colour 
may  lead  to  the  suspicion  that  the  dorsal  vessel  is  destined  for  the 
secretion  of  that  matter  so  necessary  in  animals,  whose  parra  increase 
npidly  when  they  are  transformed  into  new  (vgans  diSerent  from, 
tliose  which  existed  before. 

The  humour  of  the  dorsal  vessel,  then,  exhil»ts  vdrious  shadea 
of  colour.  It  is  deep  brown  in  most  caleo^erie,  greenish  in  certain 
orthopterffi,  yellow  in  the  silk-worm,  orange  in  the  catennllar  of  the 
willow,  transparent  In  the  larvae  of  the  great  butterfly  {peon),  and 
of  a  very  liglit  colour  in  most  of  the  lepidoptene.  When  examhMd 
E}eft)re  the  microscope,  this  humonr  appears  composed  of  fl  great 
number  of  globules,  the  traosiarcncy  of  which  depends  upon  the 
colour  of  the  humour  itself.  This  organization  announces  an  analogy 
of  this  humour  with  fat.  Xiike  it,  we  see  it  composed  of  small 
grains.  Which  before  the  microscope  appear  each  to  consist  of  other 
tmaller  grains.  These  grains  are  merely  little  globules  of  fat,  which 
swim,  or  are  contained  in  small  spherical  and  metnbtanous  saclcs. 
The  fat  is  contained  in  membranous  sacks ;  for  of  itself  it  is  fluid, 
and  runs  out  easily  when  the  sacks  are  pierced  with  the  poiot  of  a 
fine  needle. ,  When  thus  extracted,  it  rendera  water  muddy,  and 
divides  into  small  masses.  The  humor  of  the  dorsal  vessel  put  into 
water  easily  mixes  with  that  liquid.  A  drop  of  It  spread  upon  a 
piece  of  porcelain  hardens  by  evaporation,  and  then  resembles  gum. 

The  coats  of  the  dorsal  vessel  are  in  general  very  thin.  It  would 
be  difiicult  to  say  to  what  class  they  belong.  As  far  as  1  can  judge, 
the  external  membrane  is  cellular,  and  the  internal  muscular.  TTie 
dorsal  vessel  is  kept  in  its  position  by  numerous  trachea,  several  Of 
which  lose  themselves  in  it.  It  b  probable  that  these  trachen,  by 
their  crossing  each  other  in  every  direction,  form  the  outer  coat  at 
the  veaseL  What  proves  this  is  that,  Id  certain  species^  as  the 
larvie  of  the  hamliyx  pavonia  major,  we  sec  the  dorsal  vesael  as  if 
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fomied  of  longitudinal  white  streaks.  These  ctreaks  are  merely  the 
tracheEB  extending  aloog  the  dorsal  vessel,  and  fonning  oa  it  an 
inextricable  networit.  It  is  easy  to  satisfy  oneself  that  these  vessels 
are  trachese,  by  plunging  them  iDto  a  coloured  liquid.  The  whole 
becomes  coloured  eicept  the  trachete,  which  we  see  always  dis- 
tinctly, and  the  principal  direction  of  which  is  longitudiaul.  This 
feet,  easily  verified,  proves,  1  conceive,  that  the  fint  membtane  of 
the  doisal  vessel  is  cellular ;  since  in  certain  species  we  see  dis- 
tinctly the  white  fibrille  of  the  tnuhee  which  compose  it  lose; 
themselves  in  it.  At  least  we  observe  that  the  tracbem  have  agreat 
influence  on  the  contractions  of  the  dorsal  vessel — contractions 
always  strongest  in  the  points  where  these  exist  in  great  numbers. 
As  it  is  always  the  inferior  portion  of  the  body  that  receives  the 
greatest  number  of  tfachese,  so  it  is  the  extremity  of  the  Aorsal 
vessel  in  which  the  contractions  are  most  frequent  and  most  sen-^ 
Bible."  We  may  say,  then,  in  general,  that  the  contractions  of  the 
dorsal  vessel  are  always  stronger  in  the  abdomen  than  elsewhere  ^ 
■od  that  on  account  of  the  great  number  of  trachen  found  there, 
and  of  the  direct  communication  of  these  tracheK  by  means  of 
sligmata  with  the  air.  In  the  larvie  which  receive  air  by  the  anus, 
as  the  libellulas,  this  fact  is  still  more  evident. 

If  the  tracheie,  or,  to  speak  more  correctly,  the  air  which  they 
introduce,  have  a  direct  inSuence  on  the  contraction  of' the  dorsal 
vessel,  this  ought  to  be  the  better  perceived  if  we  examine  the 
vessel  in  the  difiercnt  transformations  which  the  insects  undergo. 
It  is  known  that  the  same  organs,  or  the  same  system  of  organs, 
undergo  great  clLanges  in  insects,  according  to  the  state  in  whicb 
they  are.  Wiien  in  the  larva  state,  the  digestive  system  is  most 
preponderant,  and  the  trachee  passing  into  the  intestinal  tube  are 
BO  numerous  that  they  form  very  numerous  bundles  round  the  intes- 
tines, and  very  multiplied  nets.  This  dis[>osition  w  particularly 
evident  in  the  caterpillars.  The  caterpillars  whiah  inclose  them- 
selves in  cocoons  have  likewise  this  peculiarity,  that  the  silky  vessels 
become  very  large  at  the  time  that  they  are  going  to  change  into, 
crysalids.  These  vessels,  then,  611  all  the  cavity  of  the  abdomen, 
and  the  intcscinal  tube  diminishes  so  much  that  it  appean  to  con- 
tract upon  itself,  and  to  he  reduced  almost  to  noining.  This  is 
partit:ularly  the  case  with  the  worms  that  spin  a  great  deal,  as  the 
silk-worm,  the  homhyx  povonia  major,  media,  Irifolia,  quercus, 
&c.  In  the  perfect  insects  the  organs  of  generation,  and  those  of 
motion,  assume  the  greatest  preponderance  ;  the  trachese  become 
likewise  very  numerous  in  these  parts.  Here  is  a  very  sensible 
change  produced  in  the  organs  of  insects,  a  change  which  is  th^ 
consequence  of  their  successive  transformations.  But  does  the  same 
thing  take  place  with  the  dorsal  vessel  ?  To  determine  the  point, 
I  compared  the  dorsal  vessel  of  larvas  with  those  of  perfect  insects. 
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I  found  tbat  in  general  the  diameter  of  the  dorsal  vessel  was  tduch 
more  equal  in  larvB  than  in  perfect  insects.  I  fint  thought  that  the 
fbnn  of  the  body  which  in  the  larne  exhibits  few  cotitractiODs,  but 
tt  almoft  always  cylindrica],  might  be  the  cause  of  this  equality. 
But  tbouffh  this  cause  may  have  some  influence,  I  do  not  think  it 
the  prinopal  one.  It  seems  to  ))e  chiefly  owing  to  the  much  greater 
equality  with  which  fet  is  distributed  over  the  bodies  of  larvK  thaa 
of  perfect  insects.  In  those  insects  which  havehio  fat  except  in  tlie 
abdinden,  the  dorsal  vessel  is  scared  sensible  in. the  therax,  or  at 
least  its  contractions.  But  in  all,  the  contiactions  are  always  greater 
ID  the  abdomen,  in  consequence  of  the  trachea  which  pass  ioto  it, 
a«  has  been  already  said.  But  as  an  organ  never  becomes  larger 
without  the  object  which  it  has  in  view  feeling  ihe  consequence  o£ 
it,  the  bt  is  much  more  abundant  in  the  abdomen  thaa  any  where 
else,  lltough  this  is  less  evidct>t  in  the  perfect  insects  than  in  the 
lame,  for  reasons  already  explained,  the  abundance  of  adipose 
matter  in  the  abdomen  is  still  very  sensible  in  tliem.  We  shall  tee 
in  a  future  part  of  this  memoir  how  far  these  facts  will  enable  us  ip 
determine  Uie  functions  of  the  dorsal  vessel.. 

The  dorsal  vessel  of  insects  receives  nerves,  and  these  in  coDsl- 
derable  number.  I^onnet*  mentions  nine  pair  in  deseribing  the 
donal  v^aael  of  the  caterpillar  of  the  willow.  We  cannot  fix  the 
autnber  to  precisely,  especially  when  we  take  a  general  view  of  this 
vessel;  but  it  appears  to  us  tbat  it  alwaj's  receives  more  in  the  larvB 
than  in  the  perfect  insects.  Kerves  seem  even  to  enter  and  lose 
themselves  in  the  membranes  of  this  vessel ;  but  we  have  not  been 
able  to  verify  the  observation  of  Lyonnet,  who  a^rms  that  several 
nerves  issue  from  this  wgao.  This  skilful  observer  perceiving  the 
donal  vessel  to  receive  a  great  mimber  of  nerves,  tnought  that  it 
furnished  to  the  nerves  the  substance  necessary  for  thera.  It  would 
be  very  difficult  to  prove  the  truth  of  such  an  assertion,  tx  to  demon- 
strate its  folsehood.  We  think  it  sufficient  to  mention  it,  without 
admitting  it ;  for  to  judge  from  analogy,  oat  would  not  be  disposed 
to  believe  it. 

Before  speaking  of  the  muscles  of  the  cellular  membrane  which 
beep  the  dorsal  vessel  in  its  position,  we  shall  say  a  few  words  on 
the  contractions  and  dilatations  of  that  organ.  This  vessel,  we  have 
■aid,  exhibits  stronger  contractions  and  dilatations  in  ihe  larvee  than 
in  perfect  insects.  This  is  true  in  generaVwith  this  restriction,  that 
if  these  contractions  are  more  distinct,  they  are  on  the  contrary  less 
frequent.  Thus  I  reckoned  only  36  jnilsations  in  the  minute  in  the 
dorsal  vessel  of  the  larva  of  the  large  butterfly  (paon),  while  I 
observed  more  than  82  In  the  locusia,  and  mure  than  )40  in  the 
bremus  terreslTis ;  but  in  the  larvee  the  contractioQs  were  so  strong 
that  the  two  sides  of  the  membrane  of  the  dorsal  vessel  touched  one 

•  See  (be  TnHi  Anataeiiqne  de  la  CbMillc  du  Saok,  ehtp.  il.  p.  413, 
pi.  xO.  Bi.  1. 
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soother  when  tbe  contractioa  vnu  at  its  mtziiDuiD,  In  the  gtus' 
hopper,  on  tbe  contrny,  the  contnctioni  canied  these  msmbmics 
toucdj  one-fourth  91  tbe  diuneter  of  die  doml  resiel.  Tbe 
motioa  perceived  in  the  bremus  tenestm  wns  rather  a  cwtinBai 
puliation  than  a  contraction  and  dibitation  of  tbe  metnbnoea  of  tfM 
donal  veuel.  These  pubations,  whidi  I  icdtotted  at  140  in  m 
nmate,  but  which  in  reality  are  much  more  frequent,  {prooeid 
from  tbe  bottom  to  the  top,  and  ore  reiy  irr^ular,  Tbe  contna- 
tiooi  aod  dilatationi  of  the  dorsal  vessel  are  so  itnog  n  the  oaler' 
pillars  that  they  shake  all  thar  peritoneal  metnbnuM  and  tbdr 
■dipett  dsane ;  which  never  takes  place  in  the  perfect  iniect*/  It  is 
obvioas  that  when  the  dorsal  vessel  contracts,  its  £uiMl«r  tMiM 
diminish,  while  it  increases  in  the  dilatations. 

the  dorsd  vessel  is  mautfained  in  la  position  hy  mvKular  fibres, 
which  in  genemi  are  disposed  in  triangles,  and  whlefa  inciease  in 
breadth  ftom.the  saperiar  part  of  the  body  to  its  inferior  extienlly. 
Tbe  moscular  6bra  have  been  cfdied  wii^  by  linnet,  beeais* 
they  form  a  kind  of  appendix,  which  puta  one  in  Riind  of  that 
organ.  These' appendices,  formed  of  muaeutar  strings,  coMaJn  a 
eKM  namber  of  very  small  fatty  mdecutes,  and  aame  nerves ;  but 
ttes*  moscBlar  strings,  when  carefully  exaaiuU  bsfare  th«  oiicr»- 
•eope,  wpgeu  compoeed  of  very  fine  and  close  transtvne  Mnes. 
Besides  uieSe  fibres,  we  see  ihat  the  fatty  muter  is  emtaiaed  in  a 
veiy  estennbk  cellular  substance.  It  is  in  the  mmcrous  cclk  of 
tioB  substance  that  we  find  a  very  abundant  adipeic  oiattir,  di* 
eohmr  of  which,  always  analogous  ts  that  of  tiit  donal  TCiari,  is 
distinguisbed  fronf  the  white  and  DX>re  animalized  fat  eootailied  In 
tbe  peritoneal  membrane.  We  may  conchide  that  ihit  fat  is  moM 
anlBwlised  than  that  which  touches  die  dtnsal  vessel,  beoaiise  its 
properties  are  nearly  similar  to  that  of  animals  widi  vertebna. 
.  Tlte  ct^ooT  of  thb  ftrtly  aabstance  ia  ilmon  ahnya  the  same.  It 
1)  generally  while,  and  varies  only  in  its  shade  fmi  mow-wlA*  lo 
yeSowiBh-white.  Its  odour  is  faint,  addem  din^reeaUe,  ml 
often  almost  nothing.  It  has  no  action  on  vegetable  ctdonn. 
It  is  veiy  dense ;  and  when  ^sengaged  fiom  die  membmne 
that  contains  it,  it  falls  to  the  boHom  of  water.  When  n~ 
posed  to  the  air,  it  becomes  yellow  and  mncid,  yielding  a  portisa 
tf  its  carbon  and  hydrogen  to  the  oxygen  of  the  air.  I  baaaot  lay 
whetlier,  as  is  tbe  case  in  animals  with  vertebne,  the  ftt  «t  fhigi- 
voroos  insects  is  firmer  than  that  <ji  aroimroai  insects.  AH  toe 
•cida  act  on  the  fiM  of  insects  with  more  or  less  enefgy.  Solidntrlc 
and  chaia  it  verj  readily,  as  I  have  observed  in  the  fat  ot  the 
boTTtbyx  pavonia  major.  The  fat  of  the  laiva  of  this  spenes  dried 
in  the  air,  and  of  consequence  beeene  rancid,  and  then  actedrnvb 
by  sulphnric  acid,  gives  that  acid  a  stfoog  yellow  cokiur,  and  ooea 
not  char  very  quickly.  When  the  fat  of'^  insects  is  treated  with 
nitric  acid, «  little  nttrou&gas  is  exhaled.  Ttie  fat  lieetqncs  yaUew, 
coagulates  mpidly,  combuKs  with  a  certain  ^mity  of  as^ea,  and 
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ibraua  kind  of  ozwentzed  pomtnade.    The  fat  of  the  gryOQ-talp  ' 
tnated  with  nrariatK  acid  u^btes  very  quickly,  taut  beoomn  leas 
/dlow,  the  muriatic  acid  giving  it  less  oxygen. 

From  all  tliat  hu  been  said>  it  is  evideDt  that  it  is  exceedii^y 
difficult,  not  to  My  impoiNble,  by  direct  otisemtiont  to  koowthe 
nunUeations  trf  the  dorsal  venel ;  but  it  woald  have  been  improper 
to'bBTe.adroitted  proolv  purely  n^ative,  without  having  attempted 
direct  obiervatitHia  in  the  first  plnce.  The  first  tneaoB  that  preaeoted 
itself  was  injectioiu.  To  win,  therefore,  I  had  recourse  in  thi 
first  place. 

The  membranes  of  the  dorsal  vessel  being  very  thin,  oppose  a 
great  ohatade  to  the  success  of  mercurial  injections.  Accordingly, 
the  dorsal  vessel  almost  always  bursts  before  the  injection  has 
reached  its  extremity )  so  that  we  eannot  depend  upon  the  lesnlta 
<tf  such  injections.  Yet  I  ought  to  observe  that,  in  those  parts  of 
the  dMsal  vessel  in  which  the  iojectioD  has  succeeded,  I  have  never 
observed  the  mereory  make  its  way  into  a  single  fibrilla,  or  indicate 
tbe  smallest  tamification.  This  method  appearing  to  me  iosuffi- 
cioit,  I  soon  abandoned  it,  and  tried  various  injections  with  liquids 
etdoured  with  cochineal  or  indigo  according  to  the  colour  of  the . 
dorsal  vessel.  These  injections,  forced  in  by  a  very  fine  syringe, 
succeeded  perfectly,  e«>eciBUy  to  the  larvs  of  the  great  butterfly 
{fiaon),  and  of  the  sphinx  «  the  Uthpiale,  and  likewise  in  the 
JDole  oricket.  In  all  of  them,  tbe  injection  having  penetrated  to  the 
extremity  cS  the  dtnaal  vessel,  this  vessel  always  anwared  to  me  « 
simple  cylindrical  canal  without  any  ramificatiiHi.  I  repeated  these 
injeetioDs  in  a  great  number  of  individuals  of  each  clan,  and  I 
always  had  the  saooe  result. 

Though  theae  coloared  liquids  did  not  show,  any  ramifications  of 
the  dnral  vessel*  it  was  possible  that  these  ramifications  mif^t 
beooute  aansible  by  making  this  vessel  absorb  these  liquids.  For 
\\i»  purpose  I  put  living  insects  into  liquids  strongly  coloured,  and 
allowed  the  absorpdon  to  take  place  riirougfa  the  pores  of  tbe  oigans. 
I  had  tbe  greater  b(^s  of  success,  because  tbe  conformation  of  the 
tndiete  gave  me  hopes  that  these  vessel*  would  absorb  very  little  o 
the  coloured  liquids.  In  all  the  insects  exposed  to  this  kind  of  raoof, 
1  saw  the  pulsations  of  the  dorsal  vessel  cease  by  little  and  little, 
and  the  buDXir  contained  in  it  coagulate.  It  was  only  after  this 
eoagtdaiicm  that  the  membranes  of  the  dorsal  vessel  alnnbed  the 
coloiired'  liquids,  and  even  much,  more  rapidly  than  the  other 
o^Bfls.  This  vessel  thus  coloured  formed  along  tbe  back  a  bluish 
or  risddish  line,  which  bed  no  ramification  whatever ;  but  tbe  white 
£brills  of  the  trachen  were  always  distinguishable,  which,  as  has 
beea  said,  form  the  first  membrane.  In  this  abaarption  the  trachen 
do  not  sensibly  dumge  their  colour.  They  merely  assume  a  deeper 
tint ;  but  they  sink  down  completely.  The  adipose  tissue  which 
surrounds  tbe  dorsal  vessel  assumes  tbe  form  of  clots.  The  muscles 
separate  in  such  a  manner  lliat  their  fibres  become  perfectly  dis- 
tinct, and  that  their  atuchmenls  may  be  easily  .recognized.    Tbe 
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liquid*  being  at  last  evaporated,  the  indigo  or  carmine  appean 
disseminated  between  the  adipose  membranes  ;  but  not  in  an 
ubiform  manner,  as  would  be  the  case  if  these  colouring  matters 
were  contained  in  real  vessels. 

In  other  attempts  whicli  1  made  I  saw  the  membraDes  of  the 
tracben  absorb  the  colouring  matter ;  but  the  abitorption  was  so' 
indistinct,  that  I  merely  mentiOTi  it  to  put  those  on  their  guard  who 
may  wish  to  repeat  these  ex))eriments.  In  the  locusts  I  perceived 
often  tltat  the  absorption  by  the  membranes  of  the  adipose  tissue 
belonging  to  the  muscular  fibres,  called  wings  by  Lyonnet,  was 
almost  as  great  as  that  by  the  dorsal  vessel.  It  is  evident  that  ia 
ihis  last  circumstance  the  coloured  line  formed  by  that  vessel  ought 
to  he  less  perceptible.  On  examining  these  membranes  with  a 
■IroDg  glass,  we  always  see  distinctly  the  colour  forming  a  continued 
line  in  the  dorsal  vessel,  a  continuity  which  we  never  see  at  the  side 
Dor  in  the  membranes. 

These  first  attempts  being  insufficient  to  detect  the  ramification! 
of  the  dorsal  vessel,  I  injected  into  it,  and  made  it  absorb  liquids 
capable  of  acting  chemically  on  the  humour  which  it  contamed. 
Imcture  of  nutgalls  strongly  colouicd  with  indigo  and  carmine,  and 
filtered,  in  order  to  have  as  few  undissolved  particles  of  colouring 
matter  as  possible,  was  the  first  re-agent  which  I  employed.  This 
liquid,  forced  into  the  dorsal  vessel  by  an  injecting  syringe  with  a 
capillary  o]>ening,  made  its  way  to  the  extremity  of  the  vessel.  I 
repeated  this  injection  at  different  times  on  the  larvse  of  the 
geotrupa  nasicornis  and  great  butterfly  {ptum),  and  likewise  on  the 
mole  crickets  (while  alive) ;  but  never  perceived  the  coloured  liquid 
to  make  its  way  into  the  smallest  branch  of  the  dorsal  vessel. 

1  then  repeated  these  injections  io  a  manner  somewhat  differeDt ;  - 
and  to  he  (^rtiin  that  they  would  penetrate  into  the  dorsal  vessel,  I 
introduced  a  globule  of  bX  into  this  vessel ;  and  in  proportion  as  I 
pushed .  the  injection,  the  globule  advanced  in  the  interior  of  that 
organ.  Thus  by  little  and  little  it  came  to  its  extremity,  and  then 
1  could  have  no  doubt  of  the  success  of  my  injection.  As  I  did 
not  perceive  ramifications,  1  dissected  with  great  care  the  membrane 
which  surrounds  the  dorsal  vessel,  endeavouring  to  separate  it  as 
completely  as  possible.  Passing  then  a  little  filtering  paper  on  the 
side  of  the  vessel,  I  compressed  it  gently,  in  order  to  see  whether 
any  coloured  liquid  would  issue  out;  because  by  the  preceding 
disi^ction  I  had  of  necessity  cut  the  openings  of  the  ramifications 
if  they  existed.  Whatever  care  I  applied  to  these  experiments, 
varying  them,  and  repeating  them  frequently,  I  never  perceived 
any  liquid  issuing  out.  Sometimes,  when  my  assistant,  did  not 
ckne  completely  the  inferior  opening  of  the  dorsal  vessel,  some 
portions  of  coloured  liquor  made  its  escape  j  but  it  was  always  at 
rhat  extremity. 

Finally,  having  made  the  tincture  of  nutgalls  to  he  absorbed  by 
the  membranes  of  the  dorsal  vessel  (the  insects  being  alive),  I  saw 
the  fat  and  the  humour  of  the  vessel  coagulate,  and  tben  absorb  the 
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alcohol ;  but  it  was  never  poesible  to  perceive  the  least  lateral 
ramilicaticH).  So  coBitant  an  agreenaent  in  researches  so  delicate 
seemed  sufficient  to  lead  to  the  conclusion  that  the  doisal  vessel  of 
insects  has  no  ramifications ;  but  as  I  had  not  attempted  every  thing 
which  it  seemed  possible  to  do  to  ascertain  tlie  point,  I  continoed 
my  researches. 

The  acids  appearing  to  me  proper  to  coagulate  the  liumour  of  the 
dorsal  vessel,  1  put  soma  drops  of  nitric  add  on  this  vessel.  The 
contraction  of  tne  organ  immediatety  ceased,  but  the  life  did  not 
appear  injured,  and  the  insect  continued  to  agitate  its  members  as 
before.  The  dorsal  vessel,  and  the  humour  which  it  contained, 
became  whitish ;  and  as  the  alteration  gradually  extended  itself  to 
the  muscles,  they  also  became  whitish,  but  with  a  pearl-coloiucd 
lustre  quite  peculiar.  The  dorsal  vessel  filled  with  a  coagulated 
liquor  has  thus  become  more  easily  observable.  On  lifting  it  up 
widr  fvecaution,  I  did  not  pereeive  the  smallest  fibriila  issuing 
from  it,  excepting  the  trachefs  which  pass  into  it.  It  is  always 
easy  to  distinguish  these  organs,  because  the  nitric  acid  does 
nothing  else  than  increase  their  lustre,  1  afterwards  tried  the  acttoa 
of  VBtious  other  adds,  and  always  obtained  the  same  results ;  only 
they  appear  more  speedily  when  sulphuric  acid  of  69°  is  used, 
Hie  action  of  acids  is  advantageous  to  enable  us  to  follow  the 
Erection  of  the  muscles,  tJ  they  communicate  to  these  orgahc  a 
'brilliant  pearl  colour,  and  render  visible  the  bundles  of  which  they 
are  composed. 

Inieclions  made  wi^  solutions  of  tannin  have  always  shown  me 
the  atxsal  vessel  without  any  kind  of  ramification.  Tlie  same  was 
the  ease  when  the  solution  was  absorbed  by  the  membranes  of  the 
Tesel. 

{Tc    il    CPRliHMA) 


Article  VI. 

Obsfrvatiotis  on  the   Ortbotxratites  of  Scotland. 
By  John  Fleming,  D.D.  F.R.S.E. 

(Communicated    to    the  Wernerian   Natural  History  Society, 

May  21,  1814.) 
Tub  examination  of  the  history  of  petrified  bodies  would  be 
greatly  fiidlitated  by  the  adoption  of  some  regular  plan,  calculated 
to  give  arrangement  to  the  information  akeady  obtained,  and  to  fix 
the  attention  on  those  objects  which  ought  to  be  regarded  as  of  the 
greatest  impcvtance.  Thus  our  knowledge  of  this  branch  of  sdence 
would  very  rapidly  iocreue,  were  we  to  examine  with  care  the  charac- 
ters of  the  different  species,  investigate  the  changes  which  they  have 
undergone  in  the  mioentl  regions,  and  ascertain  the  various  rocks  in 
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which  they  ara  unbe44f<3.  an^  the  relation  of  ttte^  rodcs  to'  Uia  ' 
atnte  which  conatitute  tba  oriui  of  the  globe. 

By  Bttdnding  to  the  firet  of  tbeee  pbjecti,  or  to  what  may  ha 
(erjBied  the  fj/ilevtatic  history  of' petTtfaciioris,  we  avoid  all  am- 
biguous referenees,  and  introduce  accuracy  iuto  our  deicriplivs 
ininenlogy  by  the  formation  of  a  general  language.  Had  this ' 
idepartineDt  been  studied  with  gmter  care,  geolsguti  would  not 
have  been  to  frequautly  perplexed  io  accounting  for  the  f^aoawD^ 
of  iiaturv.  How  often  do  wa  hear  it  asserted  that  the  plants, 
eorah,  and  shells,  which  are  found  in  a  fixsil  state  in  the  rocks  of 
this  coun(^>  bear  the  strongest  resemblance  to  those  of  Africa  and 
India  ?  Vet  when  these  are  subjected  to  a  close  examioaiiooj  tliey 
ire  ibund  to  be  specifically  distinct,  and  the  distracted  philosopher 
is  saved  the  trouble  of  deluging  the  earth  by  a  comet,  or  <^  cbaqging 
its  axis  of  motion.  Natur^ts  were  long  emploj'ed  in  searching  for 
the  meaiu  which  transported  the  mooGlers  of  the  equatorial  foresti 
to  the  frozen  regions  of  the  north,  until  the  systeiDaltc  aocucacy  of 
.  a  Camper  and  a  Cuviar  proved  the  fossil  elephant  to  be  a  sew 
species,  di&ring  in  form  and  character  from  the  elephants  (rf 
Africa  or  India.  Before  the  physical  disiribution  of  petrilactiona 
can  be  inrestigated  with  sucoese,  the  particular  species  must  bt 
previously  ascertained. 

The  second  object  deserving  attention  in  the  history  of  petrifao* 
tiogs  is  the  examination  of  their  present  condition,  with  the  view  of 
ascertaining  the  various  changes  which  they  have  undn^one.  This 
may  be  teamed  the  chetnical  history  of  petrifaclions,  as  it  makes  us 
acquunted  with  the  operations  performed  in  the  great  labonttosy  of 
Kature,  and  enables  us  to  comprehend  the  intricate  proceis  of 
mineralization. 

The  third  object  of  importance  in  the  history  of  petrifactions  is 
their  situation,  the  strata  in  which  they  are  imbedded,  the  parti- 
cular formations  in  which  they  occur,  and  the  organic  remains  with 
which  they  are  associated,  l^is  may  be  termed  the  geogmalic 
hisltny  of  petrifactions,  and  will  be  carefully  studied  by  those  who 
are  anxious  to  trace  the  revolutions  which  the  surface  of  the  earth 
has  undergone,  and  the  various  catastrophes  which  have  befallen 
the  former  tribes  of  animals  and  vegetables.  Thi»  arrangement 
wilt  be  adopted  in  tlie  following  paper,  after  having  made  a  few 
preliminary  remarks. 

Numerous  species  of  spiral  multilocular  shells  belonging  to  the 
genus  nautilus  of  Liciueus  have  been  found  in  a  fossil  state  in  the 
strata  of  Britain  ;  but  the  qiineralized  remains  of  the  straight  shells 
forntingthe  second  family  of  the  LinnKan  nautili,  and  included  in 
the  modem  genus  orthacera,  are  of  rare  occurrence.  Lliwydd,  in 
his  Ichnographia  l^rthophylacii  Britannici,  p.  89,  informs  us  that 
they  are  founi  in  Gloocesiershire,  Oxfordshire,  and  Northampton- 
fhire.  He  describes  them  under  the  title  ahieolus,  and  appears  to 
-  "have  obtained  them  Irom  alluvial  strata.    The  Ulc  Uev.  David  "Vte, 
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in  lii*  -HiatoiT  of  Bwtherglen  and  Heibrida,  cbAiactcrizes  two 
^ecies  of  ortnoceratitei  »  occurring  id  the  Independent  Coal 
FonoHtico  of  jAnuIabir^.  Martio,  in  his  Petrifecuons  of  Derby- 
sliire,  mentions  their  occurrence  in  the  lime-stones  of  that  county ; 
Mid  in  the  third  volume  of  the  jiimals  of  Philoiopkv  Dr.  Thomion, 
on  the  authority  of  Mr.  Greenoughj  inforou  u<  tnat  the  orthoce. 
latite  occun  in  Ireland  in  rocks  decidedly  belongbg  to  the  floetz 
fonsatim. 

In  addition  to  these  notices  of  the  occurrence  of  the  ortboceralite 
in  the  strata  of  this  countiy,  I  liave  the  satisfaction  of  statiofi^  to  the 
Society  that  my  cabinet  of  petri&ctions  contains  ten  species  from 
the  rocks  of  liolithgowshire.  These  are  not  all  to  be  considered  as 
ae«  HKCies,  aqd  therefore  interesting  to  the  coDchoWbt,  as  it  is 
prdwble  that  many  of  them  h&ve  been  described  in  ^e  works  of 
loreigD  mioeralogisU.  Bat  they  may  be  regarded  as  oi  some 
importance  by  the  geologist,  since  they  were  all  found  by  myself  to 
strata  belonging  to  the  Independent  Coal  Formation  of  Werner. 
In  order  to  elucidate  this  subject  as  much  as  possible}  I  shall  ^ve  a 
figure  and  description  of  the  diSerent  species,  that  tlieir  existence 
10  other  districts,  ur  in  otlier  strata,  may  be  ascertained  by  com- 
parison. 

I.— BV8TBUATIC    BISTOBT. 

Obthocbra. — Shell  straight  or  slightly  bent,  subconical,  formed 
into  chambers  by  simple  transverse  positions  perforated  by  a  tube. 

l^is  genus  may  be  conveniently  divided  into  three  families,  dis- 
tinguished by  the  external  aspect  of  the  shell, 

A.— Surface  of  the  Shell  Smooth. 

The  shells  belonging  to  this  family  are  regular  in  their  form,  and 
the  surAice  is  smooth  and  even ;  but  n-hen  the  shells  are  worn,  and 
the  external  covering  removed,  ther  appear  as  if  ribbed  across 
owing  to  the  partitions  of  the  chambers  becoming  visible. 

1.  0.  Lcsvu. — Shell,  conical;  partitions,  waved j  cbambeis, 
large;  pipe,  small  and  central.     Plate  XXXI.  fig,  I. 

The  length  of  the  specimen  which  I  possess  is  upwards  of  thfte 
inches.  Its  breadth  at  the  base  is  nine-tenths,  and  at  the  apex  two- 
tenths,  of  an  inch ;  the  shell  is  very  thin  ;  tiie  chambers  are  about 
twt^tentbs  of  an  inch  in  depth ;  the  partitions  are  waved  on  both 
sides,  and  convex ;  the  pipe  is  centml ;  and  it)  the  middle  of  the 
shell,  where  it  is  most  apparent,  it  is  about  the  fortieth  of  an  inch 
in  diaiKtcr. 

The  shell  is  now  in  the  form  of  a  yellowish-white  soft  lime-stone; 
ihe  inside  is  filled  with  granular  lime-stone ;  but  the  pipe  contains 
the  same  kind  of  lime-stone  in  whicli  the  specimen  is  imbedded. 

This  is  probably'the  shell  referred  to  by  Urc  in  his  History  of 
Rutheiglen,  p.  306,  pi.  xvi.  fig.  S,  as  tlie  orthoceratites  siiperficie 
lavi.     In  some  of  the  specimens  wliicb  be  found,  the  original  sbelt 
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still  remained  of  a  homy  appearaoce,  vety  thin,  and  w«ll  polished 
within. 

2.  0.  Pi/ramidiilis. — Shell,  tapering;  partitions,  aligfatly  waved; 
cbambers,  large;  pipe,  sinsU  and  central. -   Fig.  12. 

This  species  beare  a  very  close  resemblance  to  the  preceding  in  its 
structure ;  bat  the  form  of  the  shell  is  somewhat  difterent,  being 
much  longer  in  proportion  to  its  breadth;  the  length  of  the  specL- 
iDen  is  upwards  of  six  inches ;  the  diameter  at  the  largest  end  is 
one  inch  and  two- tenths,  and  at  the  apex  two-tenths;  the  last 
formed  chambers  are  nearly  ihrec-tenths  of  an  inch  in  depth,  while 
the  oldest,  towards  ihe  point,  are  scarcely  one-tenth.  A  fragment 
of  this  species,  found  contiguous  to  the  one  described,  and  pro- 
bably a  portion  of  its  inferior  extremity,  measured  two  inches  in 
diameter. 

3.  0.  Cfflindracea.  —  Shell,  nearly  cylindrical ;  partitions, 
s%ht1y  waved;  chambers,  numerous j  pipe,  minute  and  central. 
Fig.S. 

The  largest  specimen  I  possess  is  about  three  inches  and  a  quarter 
in  length,  four-tenths  of  an  inch  in  diameter  at  the  hue,  and 
three-tenths  at  the  apex ;  the  chambers  Are  scarcely  one-tenth  in 
depth.  ,  When  the  outer  covering  of  the  shell  is  removed,  -the 
cbambers  appear  very  distinct,  with  a  flat  surbce  and  a  small  groove 
in  the  place  of  the  panitioos. 

4.  0.  ContKxa.--Shi]\,  neariy  ^lindrical;  partitions,  tliin  and 
convex ;  pipe,  large  and  lateral.     Fig.  4. 

The  length  of  this  specimen  is  four  inches  and  a  half,  the 
diameter  at  the  base  one  inch  and  a  quarter,  and  at  the  apex 
upwards  of  eight-tenths  of  an  iach ;  the  partitions  ,are  remarkably 
ihin,  and  more  convex  than  any  of  the  preceding;  the  lower 
diambers  are  about  an  eighth  of  an  inch  in  depth ;  the  pipe  is 
about  thTee--"jlhs  in  diameter,  and  placed  about  half  way  between 
4)ie  centre  and  the  margin. 

5.  0.  j^/;enua/n.— Shell,  tapering;  partitions,  nearty  drcolar; 
chambers,  large.     Fig.  5. 

The  shell  of  this  species,  in  one  specimen,  is  very  thin,  trans- 
parent, and  glossy,  and  in  some  places  it  is  minutely  striated  across. 
The  length  of  another  is  upwards  of  six-tenths,  the  breadth  at  the 
base  about  one-eighih,  and  at  the  apex  about  one-twentieth,  of  an 
inch.     This  space  contains  15  chambers. 

B. — Surface  of  ihe  Shell  with  Trartsverse  Ridges. 

6.  0.  Sulcata. — Shell,  tapering;  ridges,  waved  and  striated; 
pipe,  small  and  central.     Fig.  6, 

The  length  of  the  specimen  is  two  inches  and  six-tenths,  the 
diameter  at  the  base  seven-tenths,  and  at  the  apex  two-tentlu,  of 
an  inch.  It  contains  81  ridges,  which  are  twice  waved  in  going 
iround  the  shell.  Both  the  ridges  and  intervening  grooves  are  nne^ 
striated. 
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I  consider  Urn  as  tbe  orthoceralites  superfide  sulcata  oi  Ure^ 
pi.  XTL  6g.  2.  Tbe  waving  of  the  ridges  be  does  not  mentioD ; 
but  be  obBerves,  that  tbe  shett  "  is  finely  itriated  in  the  fiome 
directioD  witb  the  said." 

7.  0.  Undaloj — Shell,  tapering;  ridges,  wared  and  smooth; 
pipe,  small  and  central.     Fig.  ?■ 

This  specimen  is  one  inch  and  two  tenths  in  length,  aeven-tenthi 
in  diameter  at  the  base,  and  upwards  of  five-tenths  at  tbe  apex  ; 
tbe  ridges  are  II  in  number,  moredeepljrwaved,  and  less  numerous, 
diaa  the  preceding  species ;  there  is  the  appearance  of  an  epidermis, 
of  a  black  colour,  and  obscurely  striated;  where  the  shell  is 
Axpc»ed,  both  the  ridges  and  the  grooves  are  perfectly  smooth.  Ad 
imperfect  specimen  of  an  eichara  adheres  to  the  shell. 

a.  0.  ARimlaris. — Shell,  tabcylindrical ;  ridges,  distant,  nearly 
even,  and  smooth.     Fig.  8. 

The  largest  portion  of  this  shell  which  t  possess  ii  about  an  inch 
in  length,  and  upwards  of  three-tenths  of  an  incb  in  diameter;  the 
ridges  are  nearly  one-eighth  of  an  inch  asunder,  and  are  more 
obtuse  than  the  preceding.  In  tbe  spaces  between  the  ridges  there 
are  at  least  two  cbambers.  I  have  not  been  able  to  observe  tbe 
pipe,  as  all  the  specimens  are  much  iocorporated  with  tbe  lime-stone 
in  which  they  are  imbedded. 

9.  O.  Rugma. —  Shell,  subcylindrical ;  ridges,  waved  and 
tuberculated,  with  longitudinal  lines ;  pipe,  minute  and  lateral. 
Fig.  9. 

Hie  length  of  this  specimen  is  upwards  of  an  inch  and  a  quarter, 
and  the  breadth  about  six-tenths.  The  ridges  are  formed  into  knobs 
by  faint  longitudinal  lines,  which  cause  the  inlermediate  spaces  to 
exhibit  a  grooved  abearance ;  tbey  are  upwards  of  two-tenths  of 
an  inch  asunder,  and  contain  two  chambers  in  the  interval ;  tbe 
fupe  is  very  small,  and  placed  ckae  by  ibe  edge.     ^  : 

C.  Surface  of  the  Shell  with  Longitud'mat  Planes. 

10.  0.  Angularis.  —  Shell,  nearly  cylindrical,  angular,  with 
about  IG  smooth  longitudinal  planes;  pipe,  small  and  lateral. 
Fig.  10. 

J  possess  about  half  an  inch  of  this  shell,  which  is  nearly  of  eqiial 
thickness,  scarcely  exceeding  tbe  tenth  of  an  inch  in  diameter. 

There  is  a  portion  of  a  Irilobite  adhering  to  the  lime-stone  io 
which  this  shell  is  imbedded.  It  resembles  in  its  general  appearance 
the  speeies  from  Dudley,  in  Shrop^irc,  figured  in  Parkinson's 
Organic  Remains,  vol.  iii.  lab.  xvii.  fig.  II. 

II. — CHBMICAL   HISTORT. 

The  original  shell  appears  still  unchanged  in  species  5,  6,  and  7, 
of  a  thin  and  very  delicate  texture ;  but  in  the  remaining  speciea 
tiie  original  structure  is  completely  altered.  In  general,  the  shell  and 
the  partitions  are  changed  into  fibrous  or  granular  lime-stone,  tbe 
cliamben  occupied  with  ciysiala  of  quartz  and  lime-spar,  and  the 
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pipe  filled  with  the  nutter  of  the  tunoundifig  rocIcE.  Thii  is  the 
paK  wiib  all  the  periect  multilocukr  tesMcea  which  J  have  bad  an 
of^rtunity  of  eumiokig  in  a  petrified  state.  I'hc  pipei  baviog  an 
external  opeDing,  must  have  been  filled  at  the  period  of  the  dtmo* 
fitioQ  pf  tbe  rocki.  The  shell  and  the  partitioos,  oa  the  Qt&er 
band,  have  been  altered,  and  their  particles  have  assumed  a  iwir 
and  more  crystalline  arrangeraeDt,  intiiaatiog  a  previous  Uait  oS 
^uidity.  The  cRvities  of  the  chamben,  having  no  external  Ofeo~ 
jag,  are  filled  with  vaiiouG  cryitallized  substances,  which  mutt 
have  ent^ved  in  a  state  of  solution  through  the  pwea  of  the  afaell  or 
the  partitioDS. 

Vf'hen  the  shell  is  destroyed,  or  the  partitioos  broken,  then  ths 
ebambers  are  found  filled  with  the  matter  of  the  wiroutiding  nx^. 
The  cavities  of  the  chambers  of  the  O.^mkaia  and  0.  imdata  are 
filled  with  clay-iFon -stone.  One  specimen  of  the  0.  cjflhtdracea  is 
imbedded  in  a  septarium,  the  .base  of  the  shell  reaching  to  Uie 
centre  of  the  mass,  and  the  &peE  projecting  beyond  its  drcum- 
firence.  That  part  of  the  shell  situated  in  the  external  covering, 
and  extending  to  about  five-eighths  of  an  inch,  is  perfectly  regular 
and  entire  }  but  near  the  base  of  the  shell,  and  towards  the  centre 
of  the  septariami  the  partitions  of  the  chambers  are  broken,  and 
the  cavities  filled  with  clay-irou-stone  and  iron-pyrites.* 

III. — GKOGNOSnC    niSTOBY. 

The  species  of  the  genus  orthocera,  which  have  now  been 
deacribed,  were  found  in  the  strata  of  the  county  of  Linlithgow,  a 
district  of  country  eniirely  com|MBed  of  rocks  belonging  to  the 
Independent  Coal  Formation  of  Werner ;  species  5,  6^  and  7»  I 
obtained  from  a  bed  of  slate-clay  at  the  Blackburn  Colliery,  ia  the 
polish  of  Livingstone.  Tills  bed  alternates  with  white  aand-atone, 
slate-coal,  and  compact  lime-stone.  The  slate-clay  and  the  lime- 
stone contaiti  entrachites,  and  other  spoils  of  the  Ocean ;  while  the 
beds  of  sand-stone  and  coal  contain-' fne  remains  of  vegetables. 
Such  strange  arrangements  of  organic  remains  are  not  uncommon 
ia  the  coal-field  of  the  Lothian*.  One  specimen  of  species  3, 
included  in  the  septarium,  was  found  in  this  bed  of  slate-clay ;  but 
other  specimens  of  the  same  shell,  and  the  remaining  species,  were 
found  at  different  places  in  the  middle  of  tlie  county,  imbedded  in 
the  strata  of  lime-stone  wliich  traverse  the  high  grounds  to  the 
south  of  Linlithgow,  f 

In  the  whole  extent  of  these  strata  no  remains  of  the  bfelemnite 
have  yet  been  observed.  These  must  have  existed  had  the  ortboce- 
ratite  been  merely  the  concamerated  alveolus  of  that  curious  petri- 

*  If  (hii  iqilatiam  ww  in  ■  date  of  fnion  at  Iti  fbraMthiii,  in  mbat  nuinrr' 
w«f>  Ibe  ibell  of  Ihu  •riboeeralite,  praerrcd  from  iDCarporaliDE  with  tbe  mtlted 
'  *aM,  and  enabled  to  retain  it,  pojiiianr 

+  Tiic  cimraclers  uf  Ihii  lime-slunp  arc  tskco  natke  of  Id  my  acconnt  of  the 
Old  EilTW  Uine  is  Linlitbgowibire,  ioieiicd  io  Ibc  ^niurit  of  PkU»ttf»f, 
p.  llBof  tbiiTOl.  CcH^QIC 
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fcction.  He  bekmnite,  we  ma^  add,  is  one  of  the  rarest  foniUi  a 
Scotland.  Professor  Jameson  observed  it  in  lime-atODe  connected 
witti  aaDd-4tODe  and  banh  in  the  Island  of  Mull ;  and  Mr.  Neill 
ftmnd  it  m  date^la^  covered  with  colnmnar  green-stone  in  the 
SAJnit  IsIiHida;  but  no  ottter  lecalities  hftve  hitherto  been  men* 
tioned. 

It  appean  to  be  the  opinton  of  Werner  that  different  rock  fbnna- 
tbns  can  be  discritninated  by  the  petriftnrtions  whicli  they  contain. 
How  far  this  opinion  niaj  hM  true  With  respect  to  the  petrifactions 
ef  Germany,  we  hare  not  Ae  moMt  of  aicertaining ;  hot  in  thii 
cosatry  it  cannot  be  considered  as  the  espression  of  a  gfcneral  lavr 
in  the  distribntion  tf  otramc  remains.  In  the  Irataition  Ume-slOtie 
which  occura  between  the  CnxA  and  Noblchouse  •  there  are  a  few 
inpressions  of  biTalre  shells,  so  closely  resembling  in  appearance 
the  shells  found  in  the  floetz  lime-Btooes  as  to  lead  to  the  conclusion 
that  they  beloDg  to  the  same  species.  '  In  the.  lime-stone  connected 
with  the  oid  red  sand-stone  in  the  Island  of  Arnin  there  is  a  parti- 
cular speciea  of  the  genus  productus  of  Sowerby,  which  is  one  of 
the  most  common  petrifactions  in  the  lime-stones  of  the  Inde* 
pendent  Coal  Formation  of  the  Lotbians  and  Fife.  If  we  descend 
from  classes  and  fcffmations  to  the  individual  members  of  a  group, 
it  will  be  found  that  tlie  remains  of  the  same  species  of  vegetable 
are  distributed  through  beds  of  clay-iron-stone,  sand-stone,  lime- 
stone, slate-clay,  and  slfite-coal,  as  I  have  frequently  observed. 

The  occurrence  of  the  genus  of  shells  which  we  have  been  con- 
ndering  ia  beds  of  lime-stone,  is  regarded  by  some  as  a  proof  of 
aacti  tune-stones  Jbelongiog  to  the  traniitioa  class  of  rocks.  Thus 
Von  Buch,  in  his  Travels  t^ou^  Norway,  appears  to  have  i  ferred 
the  lime-stones  of  that  country  to  the  transition  class,  merely 
from  the  circumstance  of  their  containing  the  remains  of  onhoce- 
mtites.  In  descnbing  the  minemlogical  appearances  which  pre- 
sented thenselres  in  the  neighbourhood  of  Christiana,  where  he 
bad  dbcoTcred  rocks  of  ihe  transition  class,  he  says,  "  How  great 
was  tny  joy  when,  at  the  steep  falls  of  Aggers  Elv,  above  the  lower 
aaw-milb,  I  discovered  the  onhoceratites,  whidi  so  penicularly 
distinguish  throughout  all  Emnpe  this  formation  (transition  Htne- 
stone],  and  this  fonnation  alone.  They  are  many  feet  in  length, 
Prided  into  compartments,  and  for  the  most  part  at  the  edge  and 
the  walls  of  the  crnnpartment  changed  into  calcareous  spar.  They 
we  by  no  means  unfrequent ;  several  of  them  generally  U^  in 
various  directions  through  one  another.  Pectinitcs,  and  several 
other  not  very  distinguishable  petrifoctionsf  a[4>car  frequently 
between  them,"  EngUsh  Trans,  p.  47. — In  the  transition  lime- 
Mones  of  this  country  no  orthoceratites  have  been  found.  Tb^ 
occoT  ID  beds  of  slate-clBy  and  lime-stone  of  a  more  recent  period. 
Thoa  it  appean  that  the  mstinguishing  character  of  a  ro(^  formatioa 

*  See  PrareiMr  Janesoa'i  Minrrtlogy  of  Donifrietriiire,  p.  77. 
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in  Norway  and  Germany  ii  not  applicable  to  the  'same  formation  in 
Britain.  , 

The  same  species  of  organic  remains  which  occur  imbedded  id 
different  strata  of  the  floetz  class,  appear  to  have  sustained  tbe 
abook  of  several  revolutions  before  the  total  destruction  of  tbor 
tribe ;  and  we  may  also  suppose  that  part  of  the  race  of  oitboce- 
ntites  survived  the  period  of  the  depoaitioo  of  the  transition  class, 
but  became  at  last  enveloped  in  the  beds  of  the  coal  fi>rmation. 

1  cannot  conclude  these  observations  without  taking  notice  of  the 
great  difference  in  point  of  size  between  tbe  existing  species  of  the 
genus  ortbocera  and  those  orthoceratites  which  are  found  io  the 
mineral  regions.  The  living  species  of  the  genus  to  be  met  with  on 
the  Britiah  shores  do  not  exceed  a  quarter  of  an  inch  in  length,  and 
required  the  aid  of  the  microscope  for  theii  examination.  Only  one 
■pecies  has  been  found  in  Scotland,  the  0.  linearis,  (Testacea, 
Brit.  Tab.  30,  (ig.  9.)  It  >  was  found  by  Mr.  Montagu  in  a  parcel 
of  minute  shells  sent  to  him  from  Danbar.  It  is  only  a  quarter  of 
BO  inch  in  length  j  and  its  breadth  b  about  one-eighth  of  ita 
length. 

JfMK  ff  FRA,  Fiftildn. 


Article  VII. 

On  Deepening,  Cleaning,  Excavating,  and  Removing  Olslructtms 
that  prevent  yexsels  from  entering  Harhours.  By  John  Rook, 
jun,  of  Akehead,  Wigton,  Cumberland. 

Whbn  we  examine  the  force  and  power  of  water,  we  are  con- 
vinced that  it  is  an  engine  Capable  of  performing  various  powerful 
(^rations.  In  its  course  from  the  uplands,  and  through  the  low- 
lands, till  immersed  in  the  Ocean,  it  forms  for  itself  spacious 
channels  and  deep  pools.  When  own  brings  its  gravitating  motion 
under  subjection  be  obtains  b  useful  and  faithful  servant,  that 
performs  for  him  numerous  important  labours.  I^ing  from  these 
reflections  to  a  new  modification  of  the  use  of  that  element,  there 
teems  to  be  a  probability  that  it  might  be  rendered  useful  in  the 
improvement  of  the  entrance  of  harlraurs,  &c.  by  means  of  canying 
it  through  tunnels,  formed  according  to  the  cirtKiinstancei  of 
utuations.  These  tunnels  or  pipes  might  be  constructed  either  by 
collected  materials,  such  as  ^tone,  wood,  and  metal,  or  formed  by 
sinking  down  to  the  rock,  and  directing  the  tunnel  in  it  according 
to  the  object  in  view.  The  use  to  which  I  would  apply  the 
principle  is  that  of  passing  through  these  tunneb  or  pipes  as 
powerful  a  stream  of  water  as  could  be  obtained ;  by  which  means 
considerable  quantities  of  sand,  gravel,  &c.  migbt  be  removed  by 
the  violent  stream  of  water  issuing  forth  from  its  confined  channel*. 

Dcinz.aoy  Google 


1S15.]      that  prevent  VeiseU  from  entering  Harbours:  SOIJ 

Thufl  Plate  XXXI.  fig.  M, 
a,  a,  the  river  flowing  into  the  sea. 
h,  h,  I,  sand  or  graved  being  the  object  of  removal. 

c,  c,  c,  the  rock. 

d,  d,  d,  the  tunoel  formed  in  the  rock  b;  oiinuig. 

e,  e,  e,  lai^  augur  holes,  accordiog  to  circumstances. 

In  this  .way  I  expect  several  new  harbours  might  be  formed,  oM 
ones  deepened,  cleaned,  &c. ;  and  eventually,  in  all  likelihood, 
many  of  those  daogerous  bars,  such  as  Dublin  and  JUomouth, 
removed. 

I^etting  the  tide  flow  into  a  part  of  a  harbour,  and  then  shutting 
it  in  by  gates,  might  frequently  be  resorted  to  as  a  meam  a 
obtaining  a  stream  of  water. 

I  remain  yours  truly, 

John  Rook,  Jun. 

Jktlaad,  Wlgton,  CmOtrlMi, 
Da.  SO,  I8U. 

P.  S.  I  should  wish  to  hear  the  opinion  of  any  engineer  upoD 
the  above. 


Article  VIII. 
jf  Memoir  on  Iodine.    By  M.  Gay-Lussac. 

iC»ntimed  friM  p.  109.) 

AzoTB  does  not  combine  directly  with  iodine.  We  obtain  the 
eomtnnation  only  by  means  of  ammonia.  It  was  discovered  by  M. ' 
Courtois.  I  shall  give  it  the  name  of  ioduret  of  azote.  It  has 
been  accurately  analyzed  by  M.  Colin,  and  I  shall  briefly  state 
from  bim  the  circumstances  of  its  formation  and  its  nature. 

When  ammoniacal  gas  is  passed  over  iodine,  a  viscid  shioiag, 
liquid  is  immediately  formed,  of  a  brownish  black  colour,  which, 
in  proportion  as  it  is  saturated  with  ammonia,  loses  its  lustre  and 
viscosity.  No  gas  is  disengaged  during  the  formation  of  this  liquid, 
whirh  may  be  called  ioduret  of  ammonia.  It  is  not  fulminating. 
When  dissolved  in  water,  a  part  of  the  ammonia  is  decorapoeed ;  its 
hydrogen  forms  hydriodic  acid  ;  and  its  azote  combines  with  a 
portion  of  the  iodine,  and  forms  the  fulminating  powder.  We 
obtain  the  ioduret  of  azote  directly  by  putting  iodine  m  fine  powder 
into  a  solution  of  ammonia  in  water.  This  indeed  is  the  best  way 
of  preparing  it ;  for  the  water  is  not  decomposed,  and  seems  to 
concur  in  the  production  of  this  ioduret  only  by  determining  the 
formation  of  hydriodate  of  ammonia. 

The  ioduret  of  azote  is  pulverulent,  and  of  a  brownish  black 
colour.  It  detonates  from  the  smallest  shock,  and  from  heat  with  a 
feetile  violet  colour.  1  have  often  seen  it  detonate  spontaneously 
when  properly-  prepared.    When  put  into  potabli,   aitole  is  dis- 
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engaged,  and  the  same  products  are  obtained  as  when  icMJtne  la 
dissolved  in  that  alkali.  Tin  hydrlodate  of  amtnonla,  which  has 
the  property  of  dissolving  a  great  deal  of  iodine,  gradually  decnm- 
poses  the  fulminating  powder,  while  azote  is  set  at  liberty. '  Water 
Itself  has  this  property,  though  in  a  much  weaker  degree,  as  M.  - 
Courtois  observed  lon^  ago.  Thus  the  elements  of  ioduret  of  azote 
are  but  very  little  condensed.  It  ought  to  be  prepared  with  great 
precautions,  and  sliould  not  be  preserved. 

It  would  be  difficult  to  detenniue  by  direct  experiment  the  pro- 
portion of  the  principles  of  this  compound ;  but  we  ascertain  tbea 
correctly  in  the  following  manner : — 

We  have  seen  that  the  ratio  of  hydrogen  to  iodine  is  1'3268  to 
166'21 ;  and  as  ammonia  b  composed  of 

Hydrogen 1 8-4756 

Azote   81-5244 

it  follows  that  the  ratio  of  azote  to  iodine  is  that  of  5'S544  to 
1S6'21  ;  and  such  is  the  ratio  of  the  elements  of  the  fulmiDaiing 
compound.  If  wc  reduce  these  elements  to  volumes  by  dividli^ 
&-B544  by  O-SeSlS,  the  density  of  azote,  and  156-21  by  8-6J95, 
the  densitv  of  the  vapour  of  lotGne,  we  find  that  tlie  prwortion  id 
volume  of  the  elements  is  one  azote  and  three  iodine.  We  obtain 
tltis  propOTtion  directly  by  observing  that  the  vapour  of  iodine  and 
hydrogen  combine  in  equal  volumes  >  and  that  in  ammonia  the 
volume  of  hydrc^en  is-to  that  of  aaote  as  three  to  one. 

If  we  decompose  a  gramme  (15*444  grains)  of  the  fulmJnatJDg 
powder,  we  obtain,  at  the  temperature  of  32°,  and  under  the 
pressure  of  SO  inches  of  mercury,  a  gaseous  mixture  amounting  to 
0-1162  litre  (7-03  cabic  iitchcs,  and  composed  of  0-0864  of  tbo 
r^wur  of  iodine  and  0-0288  of  azote.  Thougl)  thia  vohtme  ba 
inconsiderable,  yet  the  explosion  is  very  loud,  because  it  is  insttfit- 
aneous.  The  same  difficulty  occurs  here  as  in  the  detonation  offeia 
cUoruret  of  azote,  and  of  all  the  fulminating  bodies  which  are 
decompoaed  into  simple  ^bstances,  producing  at  the  same  rime 
best  and  light.  I  do  not  pretend  to  resolve  this  difficulty ;  hut  is  it 
not  possible  that  the  heal  and  light  which  make  their  appearance  in 
these  cases  is  produced  by  the  shock  of  the  gas  produced  against  iha 
air,  or  any  other  fluid,  as  happens  when  air  is  oompressed  or  intre- 
duced  into  a  vacuum  ?  *  Is  it  in  fact  necessary  to  have  reoonne  to 
heat  to  omnmunicate  elasticity  to  gaseous  suiistances  c(»ideRsed  in  a 
compound,  or,  which  is  t)ie  same  thing,  to  put  their  elements  in  a 
state  of  repulsion  1  Do  we  not  see,  on  the  contrary,  a  weak 
electricity  destroy  the  combinations  which  resist  the  repubirc  force 

•  To  eiplaJD  mj  Urn  thr  better,  let  ui  concciTt  a  rohnnr  of  air  In  lb«  Biddta 
of  wblcb  li  a  iBwU  mnaJlic  hall,  coDtamiag  bd;  clulic  fluid  ina  grtal  Atgnt  of 
CiHa|)ratioa,  and  at  thn  lame  tcmpcrntitre  wilh  Ihc  iDrrouDdlog  fluid.  If  wr 
Mppoir  Ihc  hall  (nddcnl)'  tn  bnnl,  nrhlch  will  rrumeal  a  dMDuBlJOB.  wa  shall 
kavc  h«M  Bad  light  prodncrd.  Now  in  the  ddoiuUion  uf  iodmel  or  ehlorvet  of 
■sote  (1m  dnrlopcsirBi  of  tlie  (aj  don  uot  appear  lo  me  la  differ  from  ikat  of  air 
Ittauh  f  onprcued  in  our  ball.  ,  -•  • 
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'  of  a  very  lugh  temperature?*  Supposing  these  Conjectum  ta 
have  some  foundation, '  it  will  remain  to  explain  why,  when  we  mix 
etjual  volumeB  of  water  and  of  a  solution  of  nitrate  of  ammonia  at 
the  same  temperature,  ihe  thermometer,  as  I  haw  observed,  sioks 
more  than  9°,  though  Uieie  is  a  notable  increase  of  density.  On 
the  auppccition  that  the  capacity  of  bodies  for  heat  is  a  functicHi  of 
the  al»o)ute  quantity  of  heat  which  they  coDtotn,  this  fact  would 
lead  us  to  admit  that  the  ci^iacity  of  the  solution  of  nitrate  (^ 
MDmonia  is  greater  than  that  of  in  constituents ;  but  this  cons&- 

rinee  does  not  appear  to  be  coafirmed  by  experience ;  therefore 
capacity  of  bodies  for  heat  does  not  depend  solely  upon  the 
absolute  quanti^  of  heat  which  they  contain. 

I  return  now  to  the  combinations  of  iodine  with  the  combustibles^ 
or  with  those  oxides  which,  not  being  saturated  wiili  oxygen,  act 
like  combustibles.  1  have  already  spoken  of  tlie  action  of  itiHliae  on 
hydro-sulphuric  and  pbospiiorous  acids.  It  remains  only  to  speak 
of  its  action  on  sulphurous  acid.  In  the  gaseous  slate  this 
acid  has  no  action  on  iodine ;  but  when  dissolved  in  waler,  the 
addition  of  iodine  occasium  a  decomposition  of  that  liquid,  and 
sulphuric  acid  and  hydriodic  acid  are  produced.  They  cannot  he^ 
separated  by  distillation  ;  for  at  the  temperature  at  which  hydrlodic 
acid  comes  over,  sulphurous  is  reproduced.     The  liquid  in  tha 

•  CbcminI  pbniiimnia.  In  ay  nplniun,  rannntbe  explained  bj  bent  alone, 
mppoaing  ibrio  id  depend  lulcly  en  ihe  variailuu  of  diilauce  whicta  it  prudncea  ia 
the  nactlclei  of  Hick  bodiei.  U.  UpUce  rcmarki  (Sydcme  du  Mondd,  3d  edil. 
ii.  iSs)  thai,  in  order  lo  cnnciliale  planetary  allraciirtn  wilh  cbeinical  affinily, 
"  wemml  mppoM  ilie  dimetuioni  tit  Ihe  pauiclei  ao  small,  wben  camiiarcd  with 
tbe  duUnca  bMoccD  tbrm,  that  their  4eniiy  ii  incamparaJ>ly  i^rraterthan  Um 
'mean  dcDiiiy  of  Uie  «bo1e  ingetheT.  A  aptaerkal  panicle,  wfaoid  ttuIIui  is  etjool 
lo  Ibc  millioDlh  of  a  melrr,  oughl  lo  lM*e  a  demity  more  llian  six  Ihrnuaud 
tboniand  million]  greater  than  the  mean  denilly  uf  the  enrcli  to  producr  at  It*  lur- 
ikeean  •tlraction  equal  to  giavitalion  i  but  ikcallmcliierorreol'  bodla  comider- 
•biy  lurpauea  Ibal  of  gravitatiua,  at  ibey  indecl  visibly  Uic  rayn  of  light,  wtauie 
lirectioa  ii  anlieoiibly  changed  by  the  attiaciioD  of  IbeeaMta.  tlt^nce  ihe  demily 
of  ■loDt  woald  prodigiouily  anrpiM  that  of  bodiet,  if  their  affiuiiiei  n«re  onl^ 
■lodlflolioiii  of  anlTenai  graTilatioD." 

3ach  a  inpptuilloB  appanni  eiagjtcrated  i  bill  let  ui  admit  it  for  n  moncDt,  and 
KC  wbethei  lite  dimluuilos  of  thealLiily  of  a  biidy  cormpiiuda  Kith  iLe  iacreate 
of  Ihe  diitaace  of  ill  pirllclei  prndneed  by  beat.  Wilboul  knuwlog  exactly  tlia 
coheiatHiof  copper,  for  example,  lu  awtldaad  liquid  Mate,  ne  auy  admit  that  it 
li  at  leait  s  Ihoiwand  limei  grtatcr  io  tbe  fornci  [haa  in  tbe  latter  ilaie.  Lei  u 
iOppo*E  alio,  (o  keep  greatly  below  the  tralh,  that  copper  in  melliog  iocreaici 
eight  limn  io  bulk.  Oo  thia  eia^ented  RppoiliioD  tbe  ditiante  briween  tba 
"particlo  of  the  copper  vonld  liave  only  brcone  double  j  >o  tbat  the  coboaloa 
aboold  liava  been  ouly  four  limca  Mnalicr  if  it  followed  tbe  *Rmc  law  at  gravita- 
Ikiii.  Hence  it  <■  obiioua  thai,  urbeo  healariuinulam  id  a  body,  il  dues  ool aiminttJi 
the  atGaity  merely  by  increuing  (he  diilance  of  the  particle),  bat  by  lacrea^ing  in 
»  great  d^rn  Ihe  power  or  their  repvUiv«,  faculty,  which  1<  doabtleu  tbe  lane 
with  tbeir  electric  faculty.  Tbe  ^urc,  the  arraageaent,  and  the  Inertia,  of  the 
alonu,  may  hnvi  inSucace  io  aome  chemical  phenoiaeoa )  ai,  for  example,  in  iha 
congcLatioo  of  water,  and  the  crjilalliisllBn  of  sulphate  of  soda.  But  there  ara 
an  ioHoity  of  olhen  which  are  Independent  of  tbcM,  aa  well  aa  of  Ihe  (eparalioa 
uf  llw  aioaM.  Suck  i>  Ihe  combinatinb  of  l»dr|tgen  with  oxygen,  which  take* 
place  only  al  a  red  beal,  whether  the  gMe>  be  ui  a  «i>BdeiiK<|  or  rati&ed  tUte, 
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tetort^  as  well  u  that  trfaicb  coodenses  in  its  noA,  is  atroagly 
coloured  Iw  the  iodine  which  the  bTdnodic  add  h<^  ib  aointksi  ; 
but  when  it  comes  to  the  receiver,  whete  it  finds  aulphuioiis  «cid 
dissolved  in  water,  it  becomes  colourless,  and  miphnTic  acid  is 
reprodaced.  The  sulphites,  the  SKlpibareted  sulphites,  the  white 
dside  of  arsenic,  and  the  bydio-dhmte  of  protoxide  of  tio^  wheD 
tuixed  widi  iodine,  produce  abo  &  decomposition  of  water,  ami 
.  hjrdtiodic  acid  is  fomed.  Several  faydr<^Dated  Bubataoces,  par- 
tii.-ularly  the  ecsential  oils,  alcohol,  and  ether,  yield,  according  «• 
MM.  Colin  and  Gaultier  de  ClaubiT,  a  portion  of  their  hydrogen  to 
iodine,  and  convert  it  into  aoid,     (See  Aon.  de  Chiin.  t.  xc.) 

a  Actum  of  Jodme  on  the  Oxides. 

Iodise  nay  be  made  to  act  upon  the  oxides  either  with  or  witfaott 
the  presence  of  water ;  and  u  the  phenomena  are  different  m  dn 
two  cases,  1  shall  explain,  in  the  first  place,  tdut  happens  when 
iodine  in  the  state  of  vqioar  is  passed  over  the  oxides  in  a  modcnd* 
red  heat. 

The  oxide  of  potassium,  produced  by  the  combtutioD  of  pDtassian 
in  <»tygen  gas,  is  decomposed  by  iodine.  Oxygen  is  disengaged,  aad 
we  obtain  ioduret  of  potassium.  It  may  be  shown,  by  cotlectiiv  all 
the  products,  thm  the  potasuum  does  not  retain  any  oxygeo,  what- 
ever was  its  state  of  oxidation  ;  but  I  shall  give  below  an  easy  means 
of  ascertaining  this  point.  Meanwhile  I  stiall  aUte  an  experiment 
which  shows  it  in  a  decisive  manner. 

I  passed  vapour  of  iodine  in  a  red  heat  over  melted  subcarbotuite 
of  potash  ;  and  I  obtuned  carbonic  acid  and  oxygen  gases  in  the 
proportion  of  two  in  volume  of  the  first  and  one  of  the  second, 
precisely  the  proportions  which  exist  in  the  sobcarbonate.  Hie 
oxide  of  sodium  and  the  subcarbonate  of  soda  are  also  completely 
decotnposed  by  iodine.  From  these  experiments  it  would  seem 
that  this  substance  ought  to  dbmgage  oxygen  from  most  of  the 
oxides  :  but  this  only  haj^ns  In  a  small  number  of  cases.    The 

Srotoxides  of  lead  and  bismuth  are  the  only  oxides  not  redocible  by 
eat  which  presented  me  with  that  property.  The  protoxides  of 
copper  and  tin,  indeed,  absorb  iodine ;  but  as  the  peroxides  of 
these  metals  do  not  canilHne~with  it,  andasnooxygenisdiBetigaged, 
I  conclude  that  tlie  oxygen  of  one  portion  of  the  protoxide  passes 
into  the  other  portion,  and  that  we  obtain  a  mixture  of  ioduret  and 
peroxide ;  so  that  it  is  by  the  concurrence  of  the  foroes  that  these 
two  protoxides  are  decomposed  by  iodine. 

Batytes,    strontian,    and   lime,    combine   with   iodine  without 
'    giving  out  o^gen  gas.    The  oxides  of  zinc  and  iron  undergo  no 
alteration.     Firom  these  facts'  we  must  conclude  that  the  decompo- 
sition of  the  oxides  by  iodine  depends  less  upon  the  condensed  state 
of  the  oxygen  than  upon  the  aSinity  of  the  metal  for  iodine. 

The  iodurets  c^  baiyres,  strontinn,  and  lime,  are  very  alkriine 
when  they  are  dissolved  in  water.    I  consider  Ihem  as  subiodurets. 
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Jj)  thk  respect  they  resemble  the  sul^ihiueta  of  these  ear^^  which 
JbaTe  likewise  aD  cKoess  of  bftjp. 

Having  BjcertaiDed  that  tlu:  oxides  of  potEwiiuti  sad  socUu/n  ue 
decompoBed  by  iodjae,  1  wialicd  toknnw  If  this ,wuu Id  happen  when 
ther  weie  coaibuied  Miit)i  acids.  Sulfibate  of  potash  was  not  alter^ 
hj  iodine  (  but^  what  oiajr  appear  astonishing,  I  obtained  ayseti 
with  the  nuate  of  potash,  and  the  ^l^iss  tube  in  :wh>c)i  the  ope^atK^. 
VM  conducted  was  conro^ed.  On  examinii^  the  circumstance  oT 
thL'  experiment  J  ascertained  tliat  tjie  fluate  be^canie  alkaline  .whep 
joelted  in  a  platiouio  cjnciblc  This  liappened  to  the  fluaie  over 
(which  I  jtnsBea  iodine.  It  appears,  then,  ttmt  the  iodine  acts  upon 
the  excess  of  aJkali,  and  decomposes  it.  The  beat  produced  dis- 
flDgages  a  new  portion  of  Suoric  acid  or  of  its  radicle,  which  cor* 
towa  the  gloss ;  sod  thus  by  degcees  the  ^^ate  ti  entirely  decpm- 
pwed. 

The  exjteniseDts,  which  ]  have  stated,  show  that  chloricehas  moip 
en^jy  tl^on  iodine ;  for  M.  Thenard  and  1  have  shown  thatchloripe 

fives  out  exygec  with  baryie?,  strontiao,  lime,  and  even  magoesia. 
fiod  the  same  thing  happens  when  it  is  made  to -act  upon  the 
fulphates  of  these  baaes ;  but  what  is  remarkable,  we  obtain  no 
oxygen  when  chlorine  is  made  to  act  upon  the  peroxide  of  iron, 
hecause  a  chloruret  of  that  o;iide  is  formed. 

The  &ame  ekpenmeots  furnish  a  new  proof  tljat  sulphur  has  less 
eoergy  tlmn  iodine.  In  fact,  if  we  obtain  metHtllc  sulphurets  with 
jBOSt  oxidea,  while  we  do  not  obtain  iodurets^  this  depends  upon  the 
great  affinity  of  sulphur  for  CHtygeo,  and  Aipon  the  gaseous  ^tate  of 
wiphurous  acid.  If  iodine  formed  a  gaseous  acid  with  oxygen  not 
decomposable  by  a  high  temperature,  there  <^a  t;e  no  doubt  tbAt 
»e  ahould  be  able  to  form  a  greater  number  of  metallic  iodurds. 
than  sidphurets.  The  decomposition  of  potash,  soda,  litharge,  anfl 
oxide  of  bismuth,  and  the  formation  of  iodurets  with  the  jtrptojut^ 
.of  «(ip^r  and  tin,  show  this  to  be  the  case. 

Itmav  be  worth  .while  to  remark  that  ioduie,  like  sulphur,  t)^' 
little  affinity  for  oxides;  aod  that,  except  haiytes,  itrootian,  ajifl 
lime)  DO  (aide  can  remain  in  combinatiori  with  iodine  at  a  red 
heu. 

Veiy  dtSerent  results  take  place  when  iodine  ^pd  oudes areiqadp 
to  act  upon  each  other  in  contact  with  w^ter.  Itie  witfer  is  tlif^i 
^composed.  Its  hydrogen  unites  with  iodine,  Aod  forms  hydriodic 
Acid  ;  while  Its  oxygen  forms  with  iodine  a  peculiar  acid,  to  which^ 
have  given  the  name  of  iodic  acid.  All  the  abides,  however,  dp 
not  give  the  same  Bcsults.  We  obtain  thetn  only  with  potash,  sodftj 
iM^tes,  stiQoUas,  lime,  ^nd  magnesia.  The  nxidc  of  zinc  preci- 
j;)itated  by  amiRtHua  Horn  its  solution  in  sulphuric  acid,  aod  vrtjH 
washed,  gives  no  trace  of  iodate  and  hvdriodaie. 

Let  us  examine  more  parlicuLarly  what  happens  when  iodine  is 

nade  to  act  upon  a  cono^rtftted  solution  of  ^ash.     In  propertioQ 

o  2 
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as  the  iodine  dissolves  ia  tLe  alkali,  which  it  does  with  rapidity,  wc 
obtain  a  granular  white  precipitate,  which  melts  on  barning  coab 
like  nitre,  and  which  is  decompcsed  by  heat,  giving  out  oxygea 
and  ioduret  of  potassium.  I^is  precipitate  is  an  alkidine  iodate  of 
potaih.  The  liquid  contains  hydriodate.  Hence  water  must  have 
Men  decomposed ;  *  its  hydrogen,  uniting  with  iodine,  has  formed 
hydriodic  acid]  and  its  oxygen  iodic  acid. 

The  potash  solution  remuns  slightly  coloured ;  orange  yellov, 
when  the  alkali  is  in  excess ;  but  it  is  of  s  deep  reddish  browa 
when  the  alkali  is  saturated  with  iodine.  Thb  colour  is  owing 
principally  to  the  solution  of  iodine  in  the  hydriodate  of  potash.  I 
found  that  when  a  solution  of  a  determinate  quantity  of  potash,  so 
weak  as  not  to  allow  the  iodate  of  potash  to  precipitate,  is  entirely 
saturated  with  iodine,  we  must  add  a  quantity  of  potaih  equal  to 
the  (viginal  dose  to  bring  it  to  the  point  when  its  colour  is  a  light- 
erange-yellow.  Even  wtien  the  solution  is  saturated  witli  iodine,  it 
a  always  alkaline ;  though  if  we  dissolve  in  water  ioduret  of 
potassium  or  of  zinc,  we  obtain  neutral  compounds.  This  diScr- 
ence,  which  we  find  in  the  analogous  combinations  of  sulphur  and 
chlorine,  is  owing  to  this,  that  the  forces  which  tend  to  decompose 
water  are  smaller  in  the  first  case  than  in  the  second. 

Concentrated  soda  produces,  like  potash,  a  fulminating  salt, 
which  is  paniy  precipitated,  and  a  hydriodate  which  remains  ia 
solution.  Barytes,  lime,  and  strontian,  present  the  same  pheno- 
mena ;  with  this  diSerence  only,  that  their  iodates  are  very  little 
soluble.  This  last  circumstance  enables  us  to  obtain  these  salts  is 
a  state  of  purity.  In  order  to  obtain  the  iodates  of  potash  and  soda 
free  from  hydriodates,  and  jperfecdy  neutral,  it  is  necessary  to 
crystallize- them  repeatedly,  which  greatly  diminishes  their  quantity. 
1  shall  therefore  state  the  method  which  I  employ  to  prepare  then 
in  order  to  avoid  that  inconvenience. 

Upon  a  detennioate  quantity  of  iodine  I  pour  solution  of  potash 
or  soda  till  the  liquid  ceases  to  be  coloured.  1  then  evaporate  to 
dryness,  and  d^est  the  dry  salt  in  alcohol  of  the  specific  gravi^ 
0-61  or  0*82.  As  the  iodate  is  not  soluble  in  this  liquid,  while  the 
hydriodate  is  very  soluble,  the  two  salts  easily  separate  from  each 
other.  After  having  washed  the  iodate  two  or  three  times  with 
alcohol,  I  dissolve  it  in  water,  and  neutralize  it  with  acetic  acid. 
I  evaporate  to  dryness,  and  digest  the  diy  salt  in  alcohol,  to  remove 
the  acetate.  After  two  or  three  washings,  the  iodate  is  pu[e.  As 
for  the  alcohol  containing  the  hydriodate,  vrc  distil  it  off*,  and  thea 
neutralize  the  potash  by  means  <n  hydriodic  acid. 

Here  it  may  be  asked  whether,  at  the  moment  that  the  alkali  acts 
upon  tb^  iodine,  iodate  and  hydriodate  form  and  exist  separately. 

•  IrraioD  an  the  hjpotheiii  of  Ihe  <i  iitcnce  of  hTdrio^Bln.  Bat  If  we  4o  im 
ulmil  Ibeir  eiialeticf ,  tbeoxjfcn  which  Goinbinn  with  ihe  ioiliDe,  and  courcru  it 
Utojuacld,  BOilliaveltCCBfiuiiwbcd  byaporlioDof  itacyoUih, 
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We  aludl  eodeavoor  to  answer  thb  question  hereafter.  Wc  shall 
tanBimte  what  concerns  the  action  of  the  oxides  on  iodine  bjr 
treating  of  those  in  which  the  oxygen  is  very  little  coodcnsed,  as 
the  ozides  of  mercury,  gold,  and  silver. 

M.  Colio  has  observed,  that  when  we  expose  to  a  heat  between 
140°  and  212°  a  mixture  of  water,  iodine,  and  peroxide  of  mercury, 
•uper-iodate  of  mercury  is  formed,  which  b  held  in  solution  in  the 
water  and  an  iodate  with  excess  of  base,  which  b  insoluble,  and 
remains  mixed  with  the  red  ioduret  which  is  formed  at  the  same 
time.  Oxide  of  gold  treated  in  the  same  manner  does  not  appear  to 
form  an  ioduret ;  for  after  a  great  number  of  washings,  metallic 
gold  remains,  and  the  water  holds  an  acid  iodate  in  solution.  We 
may  suppose  that  the  water  has  been  decomposed,  and  that  the 
oxides  of  mercury  aod  gold  act  upon  iodine  like  the  alkalies ;  but 
if  we  consider  that  the  oxide  of  zinc  does  not  form  an  iodate,  it 
will  become  exceedingly  probable  that  the  iodic  acid  lias  been 
Jormed  at  the  expense  of  the  oxygen  of  a  part  of  the  oxide.  If  we 
recapitulate  the  action  of  the  oxides  on  iodine,  it  will  appear, 

1 .  Hat  the  alkaline  oxides  in  which  the  oxygen  is  very  much 
raodensed,  and  which  completely,  neutmlize  the  ^tida,  occasion 
with  iodine  the  decomposition  of  water,  and  produife  iodates  and 
bydriodates. 

2.  That  the  metallic  oxides  in  which  the  Oxygen  Is  still  very 
noch  condensed,  though  less  than  in  the  preceding,  and  which  do 
not  completely  neutralize  the  acids,  do  not  produce  with  iodine  & 
ibfce  sufficiently  great  to  decompose  water  and  form  iodates. 

3.  That  the  oxides  in  which  the  oxygen  is  weakly  condensed 
caimot  concur  with  iodine  in  decomposing  water;  but  that  they 
cmivert  iodine  into  an  acid  by  yieldiog  to  It  a  portion  of  their 
oz^n. 

Such  are  the  general  results  of  the  action  of  iodine  on  the 
oxides.  We  shall  afterwards  treat  in  detail  of  some  saline  combina- 
tions of  iodine ;  but  at  present  we  propose  to  state  the  properties  of 
iodic  acid. 

We  have  seen  that  the  acid  is  only  formed  by  the  concurrence  of 
different  forces,  and  that  it  is  always  combined  with  some  base, 
from  which,  of  course,  we  must  separate  it.  At  first  sight  it  seems 
that  we  might  treat  with  hydro-sulphuric  acid  the  iodates  of  easily 
Teducible  metals ;  but  thciodic  acid  would  be  at  the  sfima.  time 
decomposed  by  this  acid,  because  its  elements  are  very  little  ooo- 
densed.*  After  various  trials,  1  adopted  the  following  process: — 
Vpon  iodate  of  barytes  I  pour  sulphuric  acid  diluted  with  twice  its 
weight  of  water,  and  heat  the  mixture.  The  iodic  acid  quickly 
abandons  a  pordon  of  its  base,  and  combines  with  ^e  water.  But 
although  a  quantity  of  sulphuric  acid  was  employed  not  sufficient  to 

■  BjdnMolpharie  Mid  ots;  be  nsplojed  to  dwomywe  pboipbAtC  of  lca4  u< 
•bi^D  pboipbarlc  acid. 
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Atofate  the  *fioIc  of  th«  baiyfts  m  the  ioihle,  a  smtJ!  portion  of  i( 
ditrays  remains  mixed  with  the  iodic  acid.  If  we  eirdestitaf  tO' 
anjuoBie  this  portion  by  adding  barytes-water,  the  two  acids  preci- 
pitate together.  I  suppose  that  the  preseoce  of  a  Bmall  quaotify  of 
auTphuric  acid  in  the  iodic  acid  depends  upon  the  strong  alBni^  of 
tJiis  last  acid  for  barytes.  I  do  aot  think  there  is  reason  to  belietti 
that  the  two  acids  have  a  tendency  to  combiDe  together^  in  conse- 
quence of  which  the  iodate  is  decomposed. 

The  iodate  of  lime  and  sulphuric  acid  gin  similar  resMlbl. 
When  the  same  sah  and  oxalic  acid  are  used,  the  decomposition' 
seems  to  be  more  comptete. 

Hitherto  iodic  acid  has  only  been  obtained  in  combination  witli 
itnter,  and  it  is  very  probable  that  thb  liquid  is  as  necessary  ia  a 
Base  to  keep  the  elements  of  the  acid  united,  as  we  see  is  the  ast 
with  salphurlc  acid,  nitric  acid>  &c.*  Its  taste  is  very  acid  whea 
it  b  conceaitKted.  Light  does  not  decompose  it.  It  may  be 
evaporated  to  the  consistence  of  a  syrup.  But  if  its  temperature  be 
raiwd  to  about  392°,  it  is  decomposed  entirely  into  iodim  a&d 
<}xygen.  Sulphurous  and  hydro-sulphuric  acids  immediately  sepa- 
rtte  iodine  from  it.  This  acid  and  hydriodic  acid  are  decomposed 
almost  completely,  like  sulphurous  and  hydro-sulphuric  acida.  If 
we  mix  it  with  concentrated  hydro-chloric  acid,  chlorine  it  dil- 
engaged.  Sulphuric  and  nitric  acidi  have  no  action  on  it.  With 
Solution  of  silver  it  gives  a  white  precipitate,  very  soluble  ia 
ftnmonla.  It  combines  With  all  the  bases,  and  pnxluces  all  the 
iodates  which  we  obtain  by  making  the  Slkalinfl  bases  act  upon 
iodine  In  Water.  It  likewise  forms  with  ammotiia  a  salt,  whicli 
fulminates  when  heated^  the  existence  of  which  I  announced  sotbe 
time  ago.  , 

From  experiments  which  I  sliall  state  in  spealdng  of  the  iodites, 
this  acid  is  composed  of 

Iodine 100 

Oi^gen Sl-»a7 

Kow  the  first  possible  combiaati(Ki  of  iodine  and  oxygen  being 

Iodine 100 

Oxygen 6'40l? 

Iodic  acid  IS  endently  a  compound  of  , 

Iodine 100 

Oxygen 6-4017  x  5  =  32-0065 

That  is  to  say,  that  iodic  acid  cootaios  fire  praptHtioos  of  wygen. 

•  He  «ii«tence  of  Midi  wttbont  wUcr  ibowi  a  grafter  reciprocsl  aSnilj  la 
(hdr  dcniaiti  Ihaii  in  thou  acid*  wUch  exiit  only  by  mcani  of  wUer  bi  a  bate. 
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Articlb  X. 

Magnetical  and  Astronomical   Olservations  at   Hackneu  Wicki 
By  Col.  Beaufoy. 
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fkmparism  of  Ike  Variulions  in  the  Ykars  1813,  1814,  and  1915. 
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In  deducing  the  mean  of  the  obsovations,  that  of  tbe  moriuDg 
of  Jan.  30  is  rejected,  the  variation  exceeding  that  of  any  former 
day,  without  any  apparent  cause.  , 

Jan.  18. — ^The  needle  in  the  morning  unsteady,  and  followed  by 
a  fall  ot  saow.    During  the  fall  the  needles  were  quite  steady. 

Jan.  2J. — Needles  unsteady  at  noon  :  the  wind  afterwaros  blew 
fresh  from  the  S.£.,  accompanied  with  snow. 

Feb.  12. — ^The  needles  at  noon  vibrated  14'  40"  at  intervals. 
The  wind  blew  strong  from  the  S,  W.  Tbe  wind  afterwards 
increased,  and  shifted  to  the  westward,  accompanied  with  hard  rain 
and  showers  of  tiail. 

_  .     .,,      <BilwPFa  BOon  of  Ihe  Irt  Jbb.  }  n.no»  i».k^ 
Raw  nUcD  J  i^(^,  ^„  „,  ,1^  ,rt  f,b.  \  °^^*  ^"'^ 
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Akticle  XI. 
~Ai(At.TSBS  or  Books. 

A  Voynet  to  Terra  j^tralU,  undertaken  for  the  Purpote  of 
computing  the  Discovery  o/"  that  vast  Country,  and  prosecuted  m 
the  years  ISOl,  1802,  and  1S03,  in  Ati  Majesty's  Ship  the  Inves- 
tigator; and  subsequently  in  ike  armed  Vessel  Prnpoi^e,  and  Cum- 
berland  Schooner.  IVith  an  Account  of  the  Skipureck  of  the 
Purpoise,  arrival  of  the  Cumlerlojid  at  the  Mauritius,  and  Impri- 
Sonmejii  of  the  Commander  during  six  Years  and  a  half  in  that 
Island.  By  Matthew  Flinders,  Commander  of  the  Investigator. 
In  two  Volumes^  wUkmAtlas.    London,  1814. 

ThS  charts  «b!ch  accoinpaiiy  this  ifork  have  been  constructed 
itith  uncoUnmon  care,  and  are  probably  the  most  complete  of  their 
bind  hitherto  ptibtished.  The  workmaosbip  does  great  honour  to 
Captbin  Flinders,  and  to  the  ariLits  employed. 

Captain  Plindm,  by  *ay  of  introduction  to  his  o*n  voyage, 
^Ms  a  prelloiinary  account  of  the  previous  discoveries  made  iu  the 
Terfa  Amtralis  by  preceding  voyagen.  The  nonh  coast  of  New 
Holland  appears  to  have  been  discovered  in  1606,  by  the  Duyfhen, 
1  Dutch  yatch,  dispatched  from  Bantaln  to  explore  the  islands  of 
New  Guinea.  But  the  <!oOiinander  of  this  vessel  was  not  aware  of  ' 
the  importance  of  bis  discDvei;,  considering  the  cofiiitry  which  be 
observed  as  a  part  of  Kfew  Guinea.  Torres,  a  Spanish  navigator^ 
akti  tt  the  satHe  year ;  but  was  as  little  conscious  of  the  importance' 
of  his  discovery.  His  letter  to  the  King  of  Spain  remained  un- 
known, tin  a  copy  of  it  was  found  when  Mauilla  was  taken  by  the 
British  foreM  )n  1762.  Mr.  Dalrymple  made  it  known  to  the 
]tuUic,  and  gave  the  name  of  Torres  to  the  strait  on  the  noitb- 
eatt  ^e  of  New  Holtand,  through  which  that  navigator  appears  to 
'  have  passed ;  and  this  name  has  been  generally  adopted-  Further 
t^t)gress  Was  made  in  the  investigation  of  the  north  coast,  by  John 
Cantehi,  in  1  (;23,'  by  Gerrit  Toraaz  Fool  and  Pieterz  Pieterzen,  in 
16se,  BUdbythtce  Dutch  vessels,  in  1705. 

In  1710,  Captain  Cook  sailed  along  the  north  coast,  and  ascer> 
tthied  that  New  Guinea  is  not  connected  with  New  Uolliicid,  la 
179I1  Ldentena&t  M'Lure  sailed  along  the  north  coast  of  New 
Holland,  and  detemitned  the  position  of  several  islands,  shoalsj 
And  projecting  points  of  land.  These  were  all  the  navigators  that 
preceded  Captain  Flinders  In  his  examination  of  the  north  coast.'^' 
But  Captains  Bligh  and  Portlock,  in  1792,  and  Messrs.  Bampton 
tttid  Alt,  in  1793,  Sailed  through  Torres  Straits,  and  added  coo^ 
dderably  to  Otlr  knowledge  of  that  intricate  navigation. 

The  tiest  cOaSt  of  New  Holland  appears  to  have  becQ  first  seen 
by  Dirk  Martog,  commander  of  the  snip  Endragt,  outward-bound 
finm  Hollftnd  to  India.     He  fell  in  with  it  in  1616,  about  latitude 


320  Amlyses  of  Sooh.  [March, 

3^1°,  south,  and  consted  along  it  to  latitude  2B!^.  Edel,  another 
Dutch  Captain,  fell  in  with  that  part  of  the  coast  which  beats  his 
name,  in  1619.  It  was  seen  bv  the  ship  Lceumn  in  1622,  and 
by  the  ship  Vianen  tn  iri23.  In  1629,  the  Batavia,  commanded 
l^  Francisco  Pelsert,  was  wrecked  on  the  coast  of  New  Holland, 
on  tht  rocks  called  Abrolhos.  Captain  Pelsert  coasted  along  the 
ahore  a  considerable  way  in  a  boat,  and  then  sailing  to  Batavia, 
returned  in  another  vessel,  to  take  ofF  the  people  left  upon  the 
Abrolhos  rocks.  'I'asnian  is  supposed  to  have  examined  part  of  the 
Eonh-west  coast  of  New  Holland  in  1644.  The  buccaneers 
with  whom  Dampier  made  a  voyage  round  the  world  in  1688, 
came  upon  the  north-west  coast  of  Terra  Ajistralis,  for  the  purpose 
of  careening  their  vtssel  and  procuring  refreshments.  They  made 
the  land  about  latitude  16°  Sty,  due  south  from  a  shoal  wliose 
longitude  is  now  known  to  be  1224-°,  east.  From  this  place  they 
van  along  the  shore  N.  E.  by  E.  twelve  leagues,  till  they  came  to  a 
convenient  place  for  their  purpose.  Dampier  gives  a  particular 
description  of  the  country  and  inhabitants.  Vlaming,  another 
Dutch  Captain,  surveyed  a  considerable  portion  of  the  west  coast 
hi  1696,  being  ordered  to  look  out  for  the  crew  of  a  vessel  which 
had  been  lost  the  year  before,  and  which  it  was  supposed  might 
have  been  wrecked  on  that  coast,  and  the  crew  saved.  In  1699j 
Dampier  visited  the  west  coast  of  New  Holland  a  second  time, 
having  been  sent  out  in  purpose  on  a  voyage  of  discovery  in  his 
majesty's  ship  Hoebuck.  These  are  all  the  navigators  tiiat  pre- 
ceded Captain  Flinders  on  the  west  coast. 

The  south  coast  of  New  Holland  was  discovered  by  Pieter  Nuyls, 
a  Dutchman,  in  1627)  and  the  coast  was  accurately  laid  down  by 
bim,  from  Cape  Leeuwin  to  about  ea^t  longitude  132°.  The  next 
person  who  visited  it  was  Captain  Vancouver,  in  1791.  He  made 
the  coast  at  Cape  Chatham,  in  latitude  35°  S'  soutbi  and  longitude 
116°  35'  east.  He  sailed  along  the  coast  east,  and  ancfac^d  in  « 
sound  to  which  he  gave  the  name  of  King  George  the  Third. 
Tlience  he  sailed  east  as  far  ^  Termination  Island,  m  east  longi* 
tude  122"  8',  The  French  Admiral,  D'Entrecasteaux,  who  was 
sent  out  in  search  of  La  Peyrouse,  visited  the  south  coast  of  New 
Holland  in  1792  ;  but  did  not  proceed  further  cost  than  Nuyts  had 
done.  His  charts,  as  far  as  he  went,  are  accurate  and  satianctory. 
Thus  250  leagues  of  the  south  coast  remuned  entirely  unexplored 
when  Captain  Flindeis  commenced  his  voyage. 

Van  Dieman's  Land  was  discovered  by  Tasman,  in  1642,  who 
wa>j  sent  out  bv  the  Dutch  expressly  to  determine  how  far  south  the 
continent  of  New  Holland  extends.  Captain  Cook  sailed  along 
the  east  coast  of  that  continent  in  \^^Q,  and  ascertained  the  gene- 
ral outline  of  the  coast.  Morion,  a  French  naval  officer,  visited 
Van  Dieman's  Land  in  1772,  Captain  Fumeaux  in  1773,  Captain 
Cook  in  1777i  and  D'Entrecasteuux  in  1793;  but  none  of  theae 
navigators  had  been  able  to  decide  whether  Van  Dieman's  Land 
vas  an  island  or  part  of  the  continent.    After  the  British  coLont 
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was  established  at  Port  Jackson,  various  expeditions  were  sent  froin 
that  place  to  ascertain  the  east  coast  of  tliis  country  wlth^reciMon  i 
and  ID  these  ^peditions,  Captain  Flinders,  and  Mr.  Bass,  surgeoo 
of  the  Reliance,  cut  a  most  conspicuous  figure,  llieae  two  enter- 
priziog  gentlemen  sailed  from  Port  Jackson  in  1795,  in  a  small 
boat  only  eight  feet  long,  called  the  Tom  Thumb,  with  a  cretr 
coousting  only  of  themselves  and  a  boy.  Hiey  explored  about  35 
miles  of  coast,  and  ascertained  the  figure  and  value  of  several  bays 
and  openings.  In  1797>  Mr.  Bass  set  out  in  a  whale  boat,  with  r 
crew  of  eight  picked  men,  to  eaplure  the  east  coast.  He  sailed 
south,  was  absient  above  eleven  weeks,  and  examined  above  600 
miles  of  coast ;  entering  Bass's  Straits,  aud  making  considerable 
progress  in  them,  and  satisfying  himself  that  Van  Dieman's  Land 
was  an  island;  though  the  evidence  which  he  obtained  was  not 
sufficiently  Btr(»ig  to  satisfy  olliers.  In  1798,  Ctqjtain  Flinders  and 
Mr.  Bass  were  sent  on  punmse  from  Port  Jackson,  to  determine 
the  point.  They  sailed  through  Bass's  Struits  and  round  Van 
Dieman's  Land,  and  thus  put  it  beyond  doubt  tliat  Van  Dieman's 
Land  is  an  bland.  Such  was  the  state  of  our  knowledge  of  the 
coast  of  New  Holland  when  Captain  Flinders's  voyage  was  under- 
taken in  1801, 

Captain  Flinders  sailed  from  Spithead  on  the  I8th  of  July,  1801, 
in  the  ship  Investigator,  of  334  tons  burthen,  tfith  a  compliment 
of  68  men.  The  vessel  had  been  a  collier,  and  though  old,  was 
the  best  which  the  Admiralty  could  at  that  time  spare  for  this  ser- 
vice. After  touching  at  Madeira,  and  stopping  some  time  at  the 
Cape  of  Good  Hope,  he  made  the  coast  of  New  Holland  on  the 
7th  of  December.  The  part  of  the  coast  which  he  first  saw  was 
Cape  Leeuwtn,  the  soutn  western  and  most  projecting  part  of 
Leeuwin's  Land.  The  highest  hill  lies  nearly  in  lathudc  34**  IV, 
south,  and  longitude  115°  6',  east.  FVom  ttiis  port  he  coasted 
along  the  shore  till  he  came  to  King  George  the  Third's  Snind, 
where  he  put  the  ship  in  order,  and  took  in  wood  and  water. 
Bald  Head,  the  entrance  to  this  sound,  lies  in  latitude  35"  6*  15*, 
south }  and  In  longitude  1 18°  0*  45",  east.  It  was  from  this  point 
that  he  was  instructed  to  make  u  minute  survey  of  the  south  coast 
of  New  Holland  as  far  as  Bass's  Strait. 

From  King  George  the  lliird's  Sound  to  about  east  longitude 
131,  a  space  of  15  degrees  of  longitude,  tlie  coast  runs  easterly 
with  a  slight  inclination  to  the  north  i  and  the  whole  of  this  space 
eonsists  of  a  cliff  between  5  and  600  feet  higli,  the  lower  part  of 
which  is  white  and  the  upper  part  brown.  Not  a  single  river  runs 
into  the  sea  in  all  this  vast  tract,  nor  was  there  a  single  landing 
place  to  be  seen.  Captain  Flinders  conceives  that  this  long  cliff' 
may  be  a  coral  reef,  elevated  by  some  unknown  means  so  mucli 
above  the  level  of  the  sea ;  and  thinks  it  not  unlikely  that  an 
island  sea,  or  lake,  may  be  on  the  other  side  of  the  cliff.  It  ts 
much  to  be  regretted  that  this  conjecture  was  not  verified  by  an 
attempt  to  climb  the  cliff,  and  see  what  was  on  the  othei  sia«  of 
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it.  About  longitude  131,  which  is  the  furthest  north  peutt  of  thf 
■outh  coast  of  New  Hollaod,  the  shore  becomes  low,  and  consti- 
tutes a  sandy  beach.  Thus  far  east  the  soutli  coast  had  beexL  sur- 
veyed by  Admiral  Entrecasteaux. 

From  this  place  the  coast  assumes  a  aoutb-easterly  directtoo,  » 
usually  sandy  and  low,  but  rises  gradually  as  the  land  recedes  fiom 
the  sea.  There  wjis  no  appearance  of  any  riwr,  tbot^  sevenil 
bays  occurred,  and  different  archipelagos  of  small  islands  were 
passed,  as  Nuyts,  Investigators,  &c.  At  south  latitude  3^%  and 
east  longitude  ISC'*,  they  came  to  a  point  of  I&nd  called  Capp 
Catastrophe,  because  here  Mr.  Thistle,  the  master,  a  midshipfDsn, 
and  six  seamen  were  lost  by  the  ovenetting  of  a  beat  in  the  dark. 
At  this  point  the  land  tended  to  the  north,  and  there  was  every 
appeanmce  of  a  large  opening,  or  bay,  wtuch  Captain  Fliadeu  le- 
solvcd  to  examine  with  every  possible  care. 

This  gulf,  to  which  he  gave  the  name  of  Spencer's  Gglf,.  is 
about  $0  miles  wide  at  its  entrance,  and  extends  north  about  19? 
miles,  from  latitude  36°  south  to  latitude  32^°.  ft  gradually  oar- 
rows  towards  the  north,  and  where  it  terminates  the  water  is  as  salt 
as  out  at  sea.  Yet  a  good  deal  of  ftesh  water  must  be  poured  intp 
it  here  at  certain  seasons.  The  shore  has  a  barren  appearance  op . 
the  east  side;  towards  the  north  there  is  a  ridge  of  mountains,  the 
highest  of  which.  Mount  Brown,  seems  to  be  about  3000  feet 
above  the  level  of  the  sea.  The  view  from  this  mountain  is  that  (if 
an  immense  level  country  covered  with  wood.  At  the  south  side  q{ 
Spencer's  gulf  there  is  a  large  island  called  Kangaroo  Island,  frpm 
the  great  number  of  kangaroos  found  on  it.  Tltc  strait  hetweep 
this  island  and  the  main  land  was  called  Investigator'^  Stnait. 
Spencer's  Gulf  is  separated  from  another  gulf  by  a  peninsula  cajled 
Yotke  peninsula,  about  30  miles  broad.  This  new  gulf  received 
the  name  of  St.  Vincent's  Gulf.  It  is  sboner  than  Spencer'^ 
Gulf,  not  reaching  quite  so  far  north  as  latitude  34°. 

After  leaving  this  gulf  Captain  Flinders  met  with  Captain 
Baudin  in  the  French  ship  Geograpbe,  who  was  likewise  out  on  ft 
voyage  of  discovery.  He  had  sailed,  through  Bass's  Straits^  and 
had  met  with  foul  weather,  during  which  he  separated  from  his 
■  consort.  Both  here  and  afterwards  in  Botany  Bay,  the  French 
captain  and  his  officers  admitted  that  Captain  Flinders  had  been  the 
discoverer  of  Spencer's  and  St.  Vincent's  Gulfs,  I^garoo  Isbnd,  &c. 
But  when  an  account  of  the  French  voyage  was  afterwards  pub- 
lished in  Paris  by  M.  Feron,  all  this  coast  was  claimed  as  the  es~ 
elusive  discovery  of  the  French  Captain,  and  named  Tcrre  Bosa' 

fce,  GoJfe  Napoleon,  Golfe  Joseplune,  &c.  This  we  have  no 
ht  was  by  the  express  orders  of  the  then  existing  French  govern- 
ment ;  was  of  a  piece  with  that  systematic  course  of  fraud  and 
falsehood  which  Bonaparte  uniformly  followed  during  the  whole 
time  of  his  administration.  We  have  no  doubt  »hat  the  FreocU 
nation  will  now  give  up  these  unwarrantable  and  absurd  claims^ 
xnd  that  in  the  account  of  Captain  Baudiu's  voyage.  Just  puhliahcd 
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«t  Pkm,  a  (roe  ststement  of  the  real  discoveries  of  the  Frendk 
captain  will  be  giveo,  while  those  that  really  belong  to  Cai>talii 
FUndcn  will  be  assigned  to  their  true  author. 

After  parting  mtfa  C^Kaio  Baudio,  the  Investigator  sailed  nearly 
in  a  Mam<ea$terly  direction,  alosg  about  50  leagues  of  coast  which 
lad  been  examined  by  Captain  Baudiu.  It  was  a  low,  barren, 
undy  shore,  without  a  single  river,  <q)eDing,  or  landing  place  of 
anf  kind,  it  (vimiaated  at  Cape  BufRtn,  in  south  latkude  about 
37°  40',  and  east  longitude  about  140°  &'. 

Tlw  next  portion  of  coast  to  Bass's  Straits  had  been  explored  by 
Captain  James  Gnuit,  in  the  Lady  Nelson,  in  1800.  Except  Port 
Philip,  a  very  Iwge  I>ay  about  36  niles  long  aad  80  broad,  with  a 
narrow  qxning  of  not  more  than -two  miles  wide;  and  Western 
iWt  beside  it,  which  lad  been  examined  by  Mr.  Bass  in  lib  n-faale 
boat  expedimn,  the  remainder  of  the  south  coast  presented  nothing 
Rmarkable.  Captain  Flinders  now  made  the  best  of  his  way  to 
Sdney  Core.  Here  he  remained  twelve  weeks  to  refit  and  provi- 
voa  the  ^ip.  It  was  thai  agreed  between  him  and  Governor 
iOng,  riwt  he  should  sail  north  and  examine  some  part  of  the  east 
coast  of  New  Holland,  Torres  Straits,  and  the  Gulf  of  Car- 
fientaria. 

He  sailed  from  Fort  Jackson  on  the  22d  of  July,  1802,  with 
■Ak  Brig  Lady  Nels(»,  commabded  by  Lieutenant  Murray,  in 
conmsny.  As  he  had  already  surveyed  a  portion  of  ibis  coast  in 
the  Norfolk,  his  examination  of  it  did  not  properly  begin  till  he 
liad  passed  Hervey's  Bay,  in  latitude  25%  soura.  In  latitude  23° 
fiC,  longitude  east  151°  20',  he  discovered  a  harbour  behind  aa 
island,  called  Faciag  Island,  to  which  he  gave  the'  name  of  Port 
Curtis.  It  communicates  by  a  narrow  shallow  channel  with  Port 
Keppel  OB  the  north  »de,  discovered  by  Captain  Cook ;  thus  cutting 
off  a  oomidend>le  portion  of  land  as  an  island.  The  country  round 
Port  Keroel  was  tbe  best  they  bad  seea  since  they  left  Port  Jack- 
'aon.  Tne  iistiv«s  were  stout,  heahliy,  and  apparently  very  good 
aatured;  fer  they  conducted  a  nasier's  mare  and  seaman,  who 
had  put  themselves  entirely  in  their  power,  in  safety  back  to  the 
^ip. 

In  hrtitnde  22-^°,  a  new  port  was  discovered  and  examined,  to 
which  Captain  Flinders  gave  the  name  of  Port  Bower.  Shotcl 
Water  Bay,  on  the  uonh  of  this  port,  but  runoiDg  as  far  south, 
and  separated  from  it  by  a  narrow  str^T,  was  next  examined,  and 
an  accurate  chart  of  it  made  out.  This  place  affords  but  few  temp- 
tations for  a  colony.  The  land  is  barren  and  the  water  shallow. 
Pines  are  found  here  as  well  as  at  Port  Bower ;  but  in  the  latter 
place  they  are  much  more  easily  got  at. 

The  next  object  of  examination  was  Broad  Sound,  which  lies  a 
little  to  the  north-west  of  Slioalwater  Bay.  Here  the  tides  rise  to 
the  height  (rf' above  60  feet.  T^e  best  anchoring  place  is  Upper 
Head,  where  a  ship  may  He  secure  against  all  wmds ;  and  this  is 
almost  tbe  only  place  in  the  whole  sound  where  a  landing  may  be 
easily  effected.     Tlie  country  round  the  sound  is  tolerably  fertile. 
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sod  well  wooded.    Captanj  Flinden  thinks  it  might  be  takea  ad* 
vantage  of  for  ship-building. 

Our  navigator  now  directed  his  course  for  Torres's  Stnita ;  but 
was  entangled  for  14  days  among  the  extraordinary  coral  ree&,  ' 
which  extend  for  14  degrees  of  latitude  along  the  east  side  of  Nev 
Holland,  from  south  ladtade  22°  50'  to  Torres's  Straits.  At  fitst 
they  are  at  a  consideisble  distance  from  the  taod  ;  but  tfaey  gradually 
approach  it  n  we  go  nortli,  and  a  little  beyond  Cape  TribulatioD 
.they  touch  it.  Captain  Flinden  made  his  way  at  last  through  aa 
opening  in  about  latitude  I8^°,  south,  and  met  with  no  tiirther 
interniplion  on  his  way  to  Torres's  Straits.  Through  these  straits, 
previously  considered  as  so  formidable,  he  passed  without  any 
accident,  in  three  days,  by  keeping  more  to  the  south  than  former 
oavigstors :  and  there  is  every  reason  to  consider  them  as  affording 
the  shortest,  and  a  sufficiently  safe  passage  to  the  southern  ocean. 

The  survey  of  the  Gulf  of  Carpentaria  occupied  Captain  Flinden 
105  days.  Its  general  form  is  pretty  similar  to  that  repcesented  in 
the  old  Dutch  charts.  It  extends  in  longitude  from  Endeavour's. 
Straits  to  Cape  Wilberforce  5-^°,  and  in  latitude  7°-  The  east  side 
of  it  consists  of  very  low  fiat  land  witltout  a  single  opening ;  but  at 
the  southern  extremity,  and  along  the  west  coast,  there  are  \'arioui 
groups  of  islands,  which  were  carefully  surveyed  by  our  navigator, 
and  laid  down  in  his  chart.  While  in  this  gulf  the  Investigator 
was  examined,  and  found  so  much  decayed  as  not  to  be  reckoned 
capable  of  keeping  the  sea  for  more  than  six  montlis.  Of  these, 
three  were  spent  in  lhfr~  Gulf  of  Carpentaria.  Captain  Flinden 
was  therefore  under  the  necessity  of  terminating  his  survey  of  New 
Holland  here.  He  sailed  to  Copaog  Bay,  a  Dutch  colony  in  the 
Island  of  Timor,  in  order  to  obtain  a  supply  of  provisions.  FnMn 
thb  place  he  sailed  round  New  Hollana  by  the  west  and  south 
coBsts,*and  arrived  in  safety  at  Port  Jackson.  Here  the  Investigator 
was  condemned  as  utterly  incajiable  of  repair,  and  Captain  Flinden 
resolved  to  return  tp  Britain  for  another  ship^  to  enable  him  to 
continue  his  survey,  and  to  leave  the  scientific  gentlemen  at  Port 
Jackson  till  his  return.  Hie  rest  of  the  voyage  is  little  eke  than  a 
history  of  disaaten. 

The  command  of  the  Porpoise,  his  Majesty's  armed  vessel  at 
that  time  lying  in  Port  Jackson,  was  given  to  Lieutenaor  Fowler, 
first  of  the  Investigator,  with  a  crew  of  S8  men;  and  Captain 
Vlinders,  with. such  of  hisofhcers  as  chose  it,  went  on  board  her 
to  be  conveyed  to  England  as  rmssengen.  Two  vessels  lying  at 
that  lime  in  Port  Jackson,  the  Bridgewater,  Extra  East  Indiamao, 
commanded  by  Captain  I^Imer,  and  the  Cato  of  London,  com- 
manded by  Mr.  John  Park,  desired  to  accompany  the  Porpoise  and 
were  permitted.  'Iliese  \-essels  sailed  from  Port  Jnclison  on  the 
10th  of  August,  1803,  and  on  the  Irith,  in  the  evening,  the  Pop- 

eiise  suddenly  struck  upon  a  reef  and  fell  over,  'Hie  Caio  and 
ridgewater  were  coming  up  in  sucli  a  direction  that  in  a  few 
moments  ihey  must  have  struck  against  each  other,  and  been  both 
sent  to  the  bonom.    The  Cato,  to  prevent  this,  generously  aUowed 
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bersetf  to  fsll  upon  the  reef.  The  Bridgeirater  thus  escaped  her 
ify  a  few  feet,  and  got  safe  ont  of  the  reach  of  the  reef.  The  night 
was  dark.  It  was  uocertaio  how  long  the  ressels  would  hold  toge* 
ther,  aodtheooly  chance  of  safetjr  seemed  to  be  in  holding  out  till 
-  norniDg,  when  it  was  fiilly  expected  that  the  Bridgewater  woold 
come  and  take  the  crews  aboard.  The  cutter  was  suddenly  let 
down  from  the  Porpoise;  but  it  was  supposed  to  be  broken  by  the 
violence  of  the  surf.  Another  boat  was  let  down,  and  Captain 
Fliaders  swam  to  it,  in  order  to  get  on  board  the  Bridgewater,  and 
inform  Captain  Palmer  of  the  situation  of  the  ves»eb ;  but  the 
Bridgewater  was  sailing  away,  and  Captain  Flinders  found  that^ 
with  the  wind  against  him,  and  only  two  bad  oars,  it  would  be  im- 
passible to  make  his  way  to  that  Tessel.  He  determined,  tberefcnv, 
to  remain  near  the  Porpoise  till  morning.  He  found  the  cutter 
Mrfe  and  fiill  of  men,  without  any  officers.  He  told  them  to  re- 
main near  him  till  day-IJgfat.  Fortunately  the  Poipoise  had  follea 
over  towards  the  sand  bank,  so  that  the  sea  did  not  beat  orer  her* 
and  she  remained  together  without  being  stove  in  till  morning. 
Tlie  case  was  different  with  the  Cato.  She  had  fallen  towards  the 
deep  water,  '  Her  upper  works  were  ioimediately  beaten  in  and 
destrt^ed,  and  every  thing  except  the  men  washed  overboard. 

Next  morning  a  dry  sand  bank  with  birds'  c^gs  upon  it,  indi- 
cating that  it  was  never  covered  by  the  tide,  was  perc^ved  at  no 
great  distance  from  the  Pmrpoiie.  Here  they  agreed  to  land,  and 
to  take  on  shore  as  many  stores  as  possible  from  the  Porpoise.  The 
Cato'a  crew  made  their  way  by  swimming  to  the  FtNpoise,  and  only 
three  lads  were  drowned ;  but  most  of'  them  were  in  their  shirts^ 
and  they  had  to  be  supplied  with  clothes  by  the  officers  and  men  of 
the  Porpoise,  On  this  sand-bank  they  all  landed.  Captain  Flin- 
ders assumed  the  command  as  senior  officer.  Almost  the  whole  of 
the  provisions  and  stores  in  the  Porpoise  were  landed,  and  the 
whole  party  brought  under  the  same  order  and  discipline  as  on 
board  his  Majesty's  shipB.  The  Bridgewater  sailed  away,  without 
any  attempt  to  relieve  the  s|,iipwrecked  vesseb,  or  to  ascertain 
whether  any  of  the  crew  were  left  alive  or  not:  and  Captain 
Palmer,  on  his  arrival  in  India,  gave  information  ihat  the  two 
vessels  were  wrecked,  and  that  all  on  board  had  perished.  The 
Bridgewater  was  herself  lost  on  her  homeward  vongt  to  Britain, 
and  Captain  Palmer  never  mtfte  heard  of.  This  was,  perhaps 
fortunate  for  himself  j  for  his  situation,  after  the  true  history  of  the 
shipwreck  was  known,  would  have  been  most  uuL-omfortable^  sup- 
posing him  possessed  of  any  feeling. 

Wreck  Raef,  as  the  place  of  the  shipwreck  was  called,  lies  in 
latitude  22°  11'  23",  south}  and  in  longitude  156°  18'  50-5", 
east.  It  is  dutant  from  Port  Jackson  about  750  mDes.  Finding 
themselves  abandoned  by  the  Bridgewater,  it  was  agreed  in  a  con- 
jtultauonof  officers,  that  one  of  them  should  endeavour  to  make 
his  way  in  one  of  the  boats  to  Port  Jackran,  in  order  to  procure 
the  means  necessary  to  convey  them  to  a  place  of  safety.  Captain 
Vol.  V.  N°  Uif.  P 
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FUnden  «w  lelccted  for  thia  arduous  mteitak^,  and  be 
rMdilj  lUidcrtoiA  it  Mf.  I^i4i  of  tite  Cato  went  with  bin  m 
second  in  coBiaitnd.  .Tbey  hsd  a  cfew  of  14  wen,  atd  prwUieM 
ibrdute  wcd[B;sotbat  tbejwere  ntbu  too  deap);^  loaded.     Hwir- 

"  ever,  tim  nude  their  way  witliout  aay  accidcett  oist  t*  tht  oeart 
of  New  Holluid,  and  thea  along  tbu  cout  to  Pm  Jsl-Isob,  ia  lit 
days. 

Goventor  King  sent  the  diip  RolUi  and  two  schooiteT%  to  hiutg 
•way  Ae  itnfortiiDate  moD  of  the  wreck.  Ooe  ofdieBcfaDo««R.«ai 
to  bring  back  saeh  an  chose  it  to  Port  Jadum  t  the  oikcf ,  of  27  toot 
bHrtfaen,  imder  the  command  at  CaptMn  Flinders,  with  a  cfew  cf 
Uo  mta,  WW  to  pfooeed  to  England ;  whil«  the  Rolla  was  to  tomj 
the  Test  of  the  officeis  and  ine»  to  China.  Captain  Flindei* 
iMched  Wredc  Reef  six  weeks  after  he  hw)  t<ft  »| ;  the  storca  awl 
mvntoiu  of  the  PDnxuae  were  put  aboard  th«  RoUn  «r  the  BM 
Mdtaoa  acbootkerj  tsc  nea  were  all  embarked  to  their  va«)Mtt 
deatiwtfioQsi  and  Captaia  FUnden  act  oyt  ea  hti  eKtraordinaiy 
Toyife  toE^laad. 

SiS^  through  Torres's  Struts  he  arrived  at  ODepaoff  ia  Tinaoiv 
AUy  foiur  day*  after  Captain  Pidner,  in  tba  Bridgewatev,  had 
reached  Balavia ;  thus  deniotutattng  the  givat  advanla^  of  t^Hng 

,  throi^  that  stnit,  when  ooauwred  with  the  round  abont  way 
■anally  foUowed.  I>Von  Tlaaor  be  was  oMigad  to  make  his  way  to 
4hi  Mauiitiw,  because  his  little  vessel  coutd  net  ventarc  round  tha 
Cape  of  Good  Hope  without  being  repaired.  He  trtMted  da  lua 
Ii>t»d  paa^  that  even  if  the  war  should  faata  reoannMsoed^  ha 
would  be  treated  in  a  friendly  nenner  in  thai  isla»4  and  fat 
flowed  to  c<»ittoue  his  v«y*gc  to  Btitein.  The  GovDUor  of  ihc 
ftfauritiuB  was  Geoeral  De  CacB,  ndio  had  b«eu  aenc  oM  to  Poa- 
dicherry  at  the  peace  of  1801 ;  asA,  no  doubt,  espoctbd  to  vmiat 
a  great  figure  in  India ;  Wt  the  brrakiog  out  of  the  new  war  in 
1002  daappwatcd  his  expectalione,  by  depriving  the  Freaok  of  aU 

'  their  possessioDs  in  ladia.  The  Geognpha*  a  Ftesch  vessel^  «aC 
aa  a  voyage  of  discovery,  with  to.  UtwliGh  pas^  iKtd  left  the  Mau- 
ritios  on  the  very  day  that  Captain  Fhndws  teadied  it ;  and,  con- 
-traiy  to  the  stipwatioin  oaotfacted  kgr  obtaining  the  English  pan, 
had  Carried  dispatches  from  the  Maurilivs  to  France,  This  induced 
General  De  Caen  to  detain  Ca^ptain  Flinders  for  some  days.  At 'first 
he  pMtended  that  he  was  va  impoator,  eoA  treated  liim  withliaugh- 
tiness  and  vulgar  intoleoce ;  but  Snduig  that  the  plea  of  lo^iaaBr 
could  not  he  continued,  he  next  day,  tnthoM  niaktag  any  preneua. 
apoloffy  for  his  former  conduct,  Innted  Captain  Flin^rs  to  di— mt. 
This  mvitatioB  Captain  FUnden  dedined,  ift  coaseqiiaiicc  of  the 
Governor's  previous  trcalmeot  of  hin.  I)e  Oriho,  it  wodd  wenty 
insoftndedat,thisdis[^yofiptritj  and  Capatin  Fliaden's  letters 
to  the  Governor,'  though  veiy  natumlly  <draWB  frtai  hiai  by  the 
Mtuation  in  which  he  was  placed,  contribated  cOasidcfaUy  t0 
hapten  the  Govonor's.  raeentaaeDt.  Captain  FUndan,  at  the 
tinje,  daes  not  aeen  to  Itavc  baeti  Ml;  Bvnrc  of  the  diaiacttfr  «C 
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'  JBonapBrt^  or  the  iii»iiiii  of  hii  govenun«nt :  otherwise,  he  would 
pot  have  expected  a^iy  redrew  on  accouat  of  the  jtistijce  of  hh 
fivuse,  or  Asy  shaoae  in  his  adversaries,  oa  accguift  of  the  cruelty, 
iqjiu^ce,  or  mesoocN  ot  their  copdiujt.  llie  CumberiaDd  wt^s 
Kized]  Pftptaia  Fiinden  &nd  i^f-  Akea  comoiitted  close  prJEon^a 
in  « tavenii  and  the  crew  canfioed  io  the  common  prison.  He  way 
fiftcrwfU'df  84nt  to  the  Garden  prison,  a  laige  bovse  nbout  a  mite 
out  of  fown,  attached  to  which  was  a  picoe  of  ground  for  ivalliing. 
H»n  fie  remained  20  nionthe.  He  vfas  then  permitted  on  hu 
|p4n)lr  to  lestde  in  Wilhem'f  plain,  ip  ibe  higher  pBit  of  the  island* 
vith  a  ff^lg|e  of  two  leagues  all  round.  AH  the  ei^ertions  that  weie 
made  bjr  the  Governor  General  of  Ipdia,  Lord  Bentinck,  the  nani 
commanders,  the  neo  of  science  in  the  Mauritius,  the  Presid^qt 
qf  the  ^oyal  Society,  were  in  vain.  Even  an  order  from  BoMr 
|iarte  did  1^9^  produce  the  desired  effect  :  De  Caen  probably  &»• 
sJgnioi;  as  a  reason  that  Captain  FUnd^rs  was  too  well  acquaiDted 
with  tbp  ifiUnd  to  be  peripitted  to  depart.  At  last,  in  IS  10,  when 
Rn  imnBdiata  attaclt  upon  the  islapd  was  expected,  De  Caen  sudr 
4ealy  allowed  Captain  Flindeis  to  depart,  without  ^oy  new  order 
fix>m  France  ;  and  even  tg  go  to  the  place  from  which  the  attack 
was  eiipected.  C^p^in  Flinders  eoncp ivcs  that  Pe  Caen  wished  to 
set  btck  to  Fifnce,  to  sit^p  in  the  j^lory  of  his  tbriper  companioas 
M  amn ;  mi  th«l  hJe  vet  ^iio  at  liberty,  b^ca^se  he  thought  hit 
toight-4pqtribHtf  mat^i^Uf  to  ^h^  fi»p|ure  of  th^  '^itp4' 
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On  Thursday  the  26th  of  January,  a  paper  hy  Mr.  Hoojce  Wai 
retd.  On  the  Construction  of  Navpl  Charts.  Sliips  are  navigated 
within  eight  of  land  by  ipeM?  of  naval  chaits ;  io  the  open  sea  by 
means  of  charts  of  a  particular  construction,  and  -by  observations 
of  the  heavenly  bodies.  The  paper  was  confined  to  the  first  of 
these.  Naval  charts  at  present  capnot  he  used  upon  deck,  without 
the  risk  of  .being  destroyed.  Mr.  Hooke  proposes  to  engrave  them 
on  stig'  paper,  and  to  varnish  them  well.  He  shows  how  the  diff 
fer^pt  problems  rcK^uisite  during  a  navigation  along  a  coast  may  be 
solved;  but  these  solutions  could  not  be  suCBcientlv  understood 
from  hearing  the  paper  read,  to  give  any  account  of  them  here. 

On  ThuTsday  the  2d  of  February,  part  of  a  paper  by  Dt.  Wab- ' 
ion  Philips  was  read,  On  the  Cause  of  the  Motioti  of  the  Heart  (tf 
Anitnals.  Various  opiniona  on  this  subject  have  been  entertained 
by  pliysiologists.  Of  late,  M.  Galloji  h^s  eiwleavoured  to  show 
that  tnii  fHOtipQ  dpp«ad#  entirely  upoii  the  ^inal  murow^  and  im- 
P  2       .  L.(Hv;)|c 
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mediately  cesses,  when  the  spinal  marrow  is  removed  or  'destrored. 
The  motion  of  the  heart,  which  continues  for  some  time  after  it  is 
removed  from  the  body,  he  considers  as  similar  to  the  motion  of 
any  other  muscular  body  from  stimuli;  and  the  sttmulus  in  this 
case  is  the  arterial  blood.  Dr.  Philips  related  a  great  number  of 
experimsnts  on  rabbits  and  frogs,  which  appeared  quite  inconsistent 
with  M.  Gallois's  hypothesis,  ^bbits  were  rendered  insensible  by 
a  blow  on  the  occiput ;  the  spinal  marrow  and  brain  were  then  re- 
moved, and  the  respiration  kept  up  by  artificial  means.  The  cir- 
eulation  and  motion  of  the  heart  continued  as  usual.  Wheo 
stimuli,  as  spirit  of  wine  or  opium,  were  applied  to  the  spinal 
marrow  or  brain,  the  rate  of  the  circulation  was  accelerated. 
When  the  hind  legs  of  a  frog  are  kept  for  two  minutes  in  alcohol, 
the  animal  loses  the  power  of  motion.  In  this  case  it  expresses 
great  pain ;  but  if  tincture  of  opium  he  used  instead  of  simplfl 
alcohol,  little  or  no  pain  is  expressed. 

On  Thursday  the  9th  of  February,  Dr.  Philips's  paper  was  con- 
cluded. He  found  that  the  peristaltic  motion  of  the  intestines 
continued  after  t)ie  brain  and  spinal  marrow  were  removed.  When 
the  brain  or  spinal  marrow  were  suddenly  crushed,  the  eflect  upon 
the  motion  of^  the  heart  was  much  greater  than  when  these  or^ns 
were  removed  by  cutting,  or  gradually  destroyed  by  means  of  a 
wire.  From  the<ie  experiments  Dr.  Philips  concludes  that  the 
action  of  the  heart  is  independent  of  the  brain  and  spinal  marrow; 
but  that  it  is  capable  of  being  affected  by  these  organs.  He  con- 
ceives, witii  Haller,  that  the  heart  and  muscles  possess  excitability 
independent  of  the  braiu  and  spinal  marrow  ;  tnat  the  difference 
between  the  voluntary  and  involuntair  muscles  depends  upon  the 
stimuli ;  and  that  animals  jxtssess  three  different  sets  of  organs, 
the  muscular,  the  nervous,  and  the  sensorial,  independent  of  each  . 
other,  but  capable  of  influencing  each  other. 

On  Thusday  the  1 6th  of  February,  a  paper  was  read  from  Mr. 
ClilV,  descrtbiDg  experiments  to  ascertain  the  influence  of  the 
spinal  marrow  on  the  action  of  the  heart  in  fishes. 

At  the  same  meeting  a  letter  from  Dr.  Brewster  was  read,  de^ 
scribing  a  new  property  possessed  by  the  second  surface  of  trans- 
parent bodies. 

unnjban  socncrr. 

On  Tuesday  the  7th  of  February,  specimens  exactly  similar  to 
Bovey  coal,  out  brought  fropi  Constaniitiople,  were  exhibited  to 
the  &>ciety  by  Mr.  Sowerby,  A  communication  by  Mr.  Sowerby 
was  also  read.  On  a  Species  of  Fossil  Terrebratula. 

At  the  same  meeting,  two  commuaicatiooa  from  Dr.  Mitchell  of 
New  York  were  read.  The  fir»t  ^ve  an  account  of  a  singular 
3po:ics  of  pleuronectes  found  in  the  New  Yoilc  rivers.  Dr.  Mitchell 
is  inclined  to  consider  it  as  a  variety  of  the  white-bellied  pleu- 
Itmectes;  though  the  differences  are  considerable.  '  Among  others, 
ilie  belly  is  nearly  as  dark  as  ihe  back, '  The  second  paper  con- 
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tained  a  descriptioa  of  a  number  of  species  of  Gsh  observed  by  Dr. 
Mitchell,  Qod  which  are  caught  on  the  coast  or  in  the  rivers. 

Oo  Tuesday  the  16th  of  February,  a  letter  was  read  from  Sir 
J.  E..  Smith  to  Mr.  Macleugh,  in  which  he  shews,  from  a  manuscript 
of  the  late  Dr.  Sibthorpe,  tiiat  the  lignum  rhodium  of  Pococlte, 
though  not  that  of  the  ancients,  is  the  liquidamber  styraciflua. 

At  the  same  meeting,  the  coDclusioa  was  read  of  M.  Vieiilot's 
Novi  Systematia  Omitholc^ici  Prolusio. 

GEOLOGICAL  BOCIETT. 

Dec.  16,  1614.' — Specimens  from  Maestricht  from  tlte  Rev.  E. 
Honey  were  presented,  and  a  notice  relative  to  the  mountain  of 
St.  Herre,  near  Maestricht,  by  the  same,  was  read,  and  the  thanks 
of  the  Society  were  voted  for  the  same. 

Th6  mountain  of  St.  Pierre  is  a  hill  about  150  feet  high,  which 
commencea  within  a  mile  of  Maestricht,  and  extends  about  three 
leagues  in  the  direction  of  Liege.  On  the  side  next  to  the  Meuse, 
it  forms  nearly  vertical  cliSs,  and  thus  affords  excellent  sections  of 
the  strata,  which  are  almost  horizontal,  having  only  a  very  slight 
dip  to  the  north. 

The  lower  beds  are  decidedly  chalk ;  alternating  at  every  two  or 
three  feel,  with  beds  of  flint  nodules :  the  fossils  of  this  chalk, 
though  less  abundant,  appear  to  exhibit  the  same  species  as  those 
which  occur  in  the  chalk  of  England.  Above  these  are  beds  re- 
sembling the  former  in  colour,  but  harder,  and  gritty  to  the  touch. 

Upon  these  lie  a  series  of  beds  of  calcareous  free-stone,  of 
which  the  mass  of  the  hill  is  composed,  and  in  which  the  extensive 
aubterraneftn  quarries  are  situated.  This  stone,  in  the. quarry,  is 
yellowish^  and  lo  soft  as  to  be  readily  cut  with  a  knife;  but,  by' 
exposure  to  the  air,  it  becomes  both  whiter  and  harder.  Interposed 
between  these  beds  are  thin  ones,  compmed  chiefly  of  fragments 
of  madrepores  and  shells.  Beds  offllnt  auo  occur  here,  as  in  the 
chalk ;  but  the  distance  between  each  bed  gradually  increases,  so 
that  those  at  the  top  of  the  series  are  separated  by  an  intervill  lof 
eight  or  ten  feet.  The  fossils  of  the  free-stone  are  very  numerous ; 
the  most  common  are  madreporites,  fiin^ces,  belemnites,  nammu- 
lites,  echinitee,  ostreites,  and  pectinites. 

The  top  of  the  hill  is  covered  by  a  bed  of  gravel,  in  some  places 
of  considerable  thickness;  containing  rolled  pebbles  of  fiipt,  of 
quartz,  of  grey-wacke ;  with  veins  of  quartz,  and  of  red  sand- 
stone. 

The  whole  of  this  series  of  beds,  with  the  exception  ol  the 
gravel,  b  considered  by  Mr.  Honey  to  belong  to  the  chalk  for- 
mation. 

The  reading  of  Dr.  Maccul loch's  paper  on  Glen  tilt  was  begun. 

Jtm.  6,  l'815. — The  reading  of  Dr.  Macculloch's  paper  cm  Gien 
.  tilt  was  continued. 

ftOTAL  GKOLOGICAL   SOCIVrT  OF  CORNWALL. 

Since  our  last  report  of  thb  Societv.  we  have  to  commutBQite 
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thst  hb  Royal  Highness  the  Pririi^e  ^gtVtt  hAs  hetbtUb  Itt  ftAtbh  ; 
and}  as  ttris  is  the  first  instance  iti  Great  Britalb  in  whteh  thft 
attention  of  the  throne  has  beeti  dlri^cted  to  the  protndtioa  of 
Uineralogical  science,  it  is  to  be  faifk  anticipated  that  it  may  leid 
ciu  government  to  the  establishment  of  a  School  6f  Minet ;  the 
great  adv&niage  of  such  institutions  having  Wen  ktrlkingly  Evinced 
ID  other  natioiu. 

It  was  resolved  that  a  deputation  should  pttsent  ia  addresi  ot 
thanks  to  hb  Royal  Highness,  for  the  great  honour  conferred  upon 
them ;  and  that  it  should  consist  of  the  Vice  Patrons,  Lord  De 
Dunstanville,  and  the  Karl  of  Yartiiouth;  the  President,  Daviea 
Giddy,  Esq.  M.  P. ;  and  its  founder,  Dr.  Ayrton  Parb. 

Apartments  have  been  provided  at  PcfnzaDce,  which  contain  a 
collection  of  tn'merab  already  highly  interesting :  among  the  later 
additions  we  may  notice  rulUtile,  lately  dicovered  in  ths  slate  quar- 
ries at  Tinted  ;  a  grey  copper  ore  from  Crennts  mine,  the  com- 
tnsition  of  which  resembles  the fil-erz,  with  the  exceptkin  of  teadj 
[on  the  authority  of  the  Rev.  William  Gregor.)  fVood  tin  from 
Tretburey  Moor,  near  St.  Austel,  in  a  matrix  of  short  and  quartz. 
The  tr>f)l£  suipkuret  of  antiTnony,  lead,  and  copper,  which  has  te- 
appeared  at  toe  Antimony  Mine,  near  Fori  baac,  after  a  lapse  of 
twenty  years. — Sulphate  of  haryles,  now  found  at  Huel  Unity,  for 
>  the  first  time  in  Cornwall. — A  large  quantity  of  stream  gold,  prt- 
sented  by  Sir  Christopher  HaWkitu,  with  an  interesting  account  of 
its  discoveiy,  m  which  be  states  that  it  was  found  in  strealniag  fbi 
tin  in  a  moor  io  the  parish  of  Ladock  ;  and  offers  some  informa- 
tion, wfaiph  he  trusts  may  direct  future  adventurers  to  a  successful 
undertaking. — Many  other  comtnuni cations  have  been  also  read 
))efbre  the  Society,  an  analysis  of  which  we  shall  offer  to  our  resden 
in  the  next  number  of  the  Annals. — We  uaderstand  that  the  Society 
are  pre^rlng  a  volume  of  Ti^nsactions,  which  are  shortly  to 
appear. 


Article  XIII. 

fClENTIFTC   INTBLLIGENCB;   AND  KtTrtCBS  Of  StTbJGCTS 
CONNBCTBD  WITH  aCIBSTCS. 

I.   Lectwes. 

Mr.  T.  J.  Pettigrew,  F.Ia'S.  will  commence  Ws  Spring  Course 
"pf  lectures  on  Anatomy  and  Physiology  on  Friday,  the  lOtb  of 
March,  at  half-past  eiglit  o'clock  iil  the  evening^  precisely,  at  his 
house,  No.  S,  Bolt-court,  F1«et-^eet,  where  particulars  may  be 
ohtained. 

Dr.  Clarke  and  Mr-  Cladce  %4i1l  commence  therr  next  Course  of 
Lectures  on  Midwifery  and  the  Diseates  of  Women  aed  Children 
on  Monday,  March  20.  The  Lectures  are  read  at  Mr.  Claflie'9 
house,  10,  SavIUe-row,  Biiilingtou  Gardens^  evei^  morning  from 
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X  quarter  part  ten  to  a  quarter  put  elevoOf  for  the  coDvtDletiot  g| 

MuddBt)  •ttdsfttDg  tJw:  bospitab. 

II.  French  Jgricullitre. 

The  foUowio^  accouDt  is  given  of  the  present  agricnltDre  of 
FrapoBy  by  Mr.  Morris  Birkbeck,  in  hii  Notes  on  a  JouriMv  througli 
France,  in  Julj-,  August,  and  September,  1814,  page  109.  ■ 

"  In  the  agnculture  of  France  there  I>  a  great  umeness.  The 
arable  land,  which  comprises  almost  the  whole  sur&re  of  the 
couQtiy,  the  vineyftnls  and  a  few  tracti  of  moontmns  excepted* 
may  be  divided  into  five  classes,  according  to  its  fertilitT-,  wrthoot 
r^crd  to  the  nature  of  the  soil.  The  first  bears  a  crop  every  yetr» 
as  in  Auver^e,  in  the  neighborhood  of  Thoulouse,  m  some  parts 
af  Normanay,'  &c.  'Hiis  description  is  highly  cultivated,  and  on  » 
principle  well  adnpted  to  soil  and  circumstances.  The  tecood 
somewhat  inferior  id  quality,  but  good  land,  is  alsojndicioaly  cul- 
tivated, with  the  intervention  of  a  fallow  once  in  six  years,'  is 
about  Dieppe  and  Rouen.  The  third  land  of  middling  qodityj 
which  cmbraees  a  very  latge  part  of  the  kingdom,  i>  managed  oa 
tlie  old  pl^n  of  fallow,  wheat,  oats,  He  fourth,,  poor  land,  wMeti 
also  covers  a  large  space,  is  fallow  and  wheat  akemitely.  The 
fifth,  pOor  land,  is  cultivated  in  the  round  of^  finilow,  lye,  rest, 
without  grasi  leeds.  The  first  and  second  cUens  ioolude  what 
ihere  is  of  variety  and  spiiit  in  French  husbandry.  In  the  south, 
Indian  corn  alternating  with  wheat,  exhibits  maDagcmnt  m  good 
MtbelleaasBtid  wheat  of  the  best  English  fanner:  and  the  vtmed 
4Milliiie  ohservable  in  the  north,  afibros  many  proob  of  •  qujitcd 
jwd  judicious  culture.  It  is  the  three  last  which  betray  its  weak- 
ness (  if  they  comprise  half  the  cultivated  surfitce,  which  1  believe 
«fi  Dot  over-nttiug  meir  extent,  half  of  that  pwtioa  being  faJitm, 
it  appears  that  one  {burth  of  the  whole  country  is  lyi>^  in  a  state 
cstireiy  tuproductive;  a  few  weeds,  nioitly  thistles,  excepted.  A 
wy  few  half  afiuved  ^ep  are  kept  to  pick  over  the  ecntstantly 
recutnog  barnen  &l)o\vt,  flAen  accompanied  by  three  or  four  long 
le^d  hogi.  Ob  the  borders,  and  out  of  the  way  comers,  you 
may  see  a  cow  or  two^  with  an  atteodant ;  but  there  aK>ears  so 
little  for  aay  of  these  animals  to  eat,  that  you  wonder  bow  evca 
they  are  supported.  Tte  pairies  artificielles,  (the  artificial  grasses, 
as  we  less  properly  call  them,}  of  which  so  much  is  said  by  the 
■aatenr^  an  like  specks  of  green  oa  a  desert.  Clover  and  hicera 
an  cultivated  with^<eat  suocecs,  on  the  two  first  classes  of  land  ; 
^ut  very  mrdy  ifideed  pa  the  others.  Thus  there  is  pn^bly  «s 
much  really  waste  land  in  France  as  in  England,  and  it  is  of  an 
-expensive  kind ;  whereas  •ouf  wastes  support  much  more  stocjc  thaa 
thdfs,  without  any  expense  whatever." 

By  Mr,  Blrkb^'s  account,  the  labouring  classes  in  the  country 
parts  of  Fiance  are  io  much  better  circumstances,  and  receive 
much  better  wages  than  tlie  labouring  pe<^le  in  Ei^land.  Most  ff 
tliem  are  projiriptM*  c^  eight  or  ten  acres  of  land,  haring  beea 
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enabled  to  nuke  the  purchace  during  the  revolution.  He  con- 
siders their  situation,  their  informiUoD  and  even  their  monk,  u 
greatly  improved  Eince  the  revolution.  Pricea  in  France  are  about 
one  half  of  what  they  are  in  England. 

III.   Dr.  Grosfs  Opinions  respecting  the  CereheUuTHf  &(c. 

(To  Dr.  Tbiuiuan.) 
MT  DEAR  SIR, 

In  the  last  number  of  your  Annals  I  observed  a  paper  On  (he 
Uie  of  the  Cerebetlupi,  &c.  containing  some  supposed  new  otner- 
vBtions  on  the  structure  of  the  spinal  mass  of  nerves,  and  on  the 
function  of  its  parts.  Although  I  have  do  wish  to  detract  fiom  the 
originality  of  Dr.  Cross's  statements,  yet  I  fieel  myself  bound  in 
justice  to  inform  you  that  the  same  nets,  or  fects  that  lead  to 
Mmilar  conclusions,  are  published  in  the  following  works  : — 
Letties  de  Hufeland  a  Portal,  1807.  Anatomic  du  Systeme  Ner* 
veux  en  general,  &c.  par  Gall  et  Spurzheim. 

By  inserting  a  notice  of  the  conteats  of  this  note^  you  will  much 
oblige,  your  obedient  servant, 

BriOih  JVwnu-,  Fd.S,  1E19,  W.  £.   LbACH. 

IV.  On  the  Petrifactions  in  Plymouth  iMoe-stone. 

(T*  Dr.  Tlionuon.) 
MT  DEAR  SIB, 

In  the  last  number  olf  your  Journal,  p.  150,  Mr.  Hannah  is  aaid 
to  have  discovered  madrepores  ai>d  shells  in  the  lime-stone  of  Ply- 
mouth. I  am  induced,  for  two  rfssons,  to  trouble  you  with  a  very 
few  lines  on  the  subject.  In  the  first  p^cc,  madreporites  were  first 
observed  in  the  Plymouth  lime-stone  about  eight  yean  ago  (and  a 
notice  of  this  circumstance  is  given  in  vol.  ii.  p.  465,  of  Armqls  of 
Philosophy)  ;  but  it  b  to  Dr.  IxKkyer,  of  Plymouth,  that  we  are 
indebted  far  the  discovery  of  the  exact  bed  in  the  lime-stone  of  that 
district  in  which  the  madreporites  are  found,  llie  same  Gentleman 
(Dr.  Lockyer)  also  first  observed  turbinated  univalves  in  loose 
blocks  of  liine-stone  imbedded  iii  earth  on  Stonehouse  Hill,  but 
shells  have  no  where  been  observed  in  the  lime-stone  of  Plymouth 
tn  situ.  In  the  second  place,  the  Rev.  Mr.  Hannah  some  time 
since  showed  me  a  specimen  of  lime-stone  of  a  fine  blood-red 
colour  full  of  madreporites :  at  the  same  time  he  informed  me  that 
he  found  it  at  a  place  called  the  Devil's  P<rint,  Stonehouse ;  and 
as  I  had  never  obsen-ed  this  variety  of  rock  near  Plymouth,  I  lost 
no  time  in  examining  the  point  on  the  same  day ;  and  as  the  tide 
.  was  out,  and  the  place  oof  very  extensive,  I  may  with  confidence 
assert  that  no  bed  or  vein  of  Ilme-stone  similar  to  that  shown  me  l^ 
Mr.  Hannah  occurs  at  or  near  the  Devil's  Point ;  but  as  vessels 
often  thnJw  out  ballast  near  that  spot,  1  have  no  doubt  that  the 
fragments  lie  found  came  there  in  that  manner. 

I  should  feel  it  necessary  to  apologise  for  tnubling  you, -bat  for. 
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the  statemeDt  respecting  the  disoOTciy  of  the  unindve  in  aito,  whidi 
will  I  tnnt  afford  a  laGacient  excoae. 

I  an,  detr  Sir,  your  obedient  lemnt, 
AMfaJVnoH,  At.  3,  ISIS.  W.  £.  Lbach. 

V.  Tfte  Caucasus, 
Eogelhart  and  Parrot,    during  their  travels  in' the  Caucasus 
ascertained  that  some  of  the  peaka  of  that  vast  Alpine  country  arc 
eqnal  in  height  to  Moot  Blauc,  ia  Switzerland. 

VI,  Heliotrope. 
Dr.  MaccuUoch,  of  Woolwich,  has  discovered  heliotrope  in  dw 
Hill  of  KiDDOuI,  near  Perth.    Thia  is  the  second  time  that  this  rue 
mineral  has  been  observed  in  Scotland. 

VIL  Quaatity  of  Paper  at  present  made  ta  the  Vmled  States  of 


For  Newspapers*   500 50,000  ...^150,000 

Bodn 680 70,0(X)  ...       245,000 

Writing    650 111,000 333,000    . 

Wrapping 800   . . . .  100,000  ....       83,000    • 

Vm^-Bunitng  Oas  in  the  Appemmei. 

(To  Dr.  Tbonioa.) 
SIR, 

In  a  preceding  number  of  your  Journal  you  have  given  an 
account  of  a  "jet  of  burning  gas,"  which  you  say  was  discovered 
by  Sir  H.  Davy  in  the  Appennines,  and  found  by  him  to  consist  of 
carbureted  hydrogen.  In  addition  to  this,  vou  make  some  inquiries 
respecting  the  nature  of  the  country,  ana  the  probablli^  of  the 
existence  of  coal  among  the  Appennines. 

Knowing  the  fact  to  nave  been  confidentially  communicated  in  a 
private  letter  written  by  Sir  H.  to  this  country,  I  confess  I  felt  some 
surprise  at  seeing  it  appear  in  a  public  journal ;  nor  was  the 
defective  manner  in  which  the  statement  was  made  in  your  Arnnlt 
of  Philosophy  calculated  to  diminish  that  ungrateful  sensation. 

The  mentioning  of  this  gas  occurs  in  Sir  H.  Davy's  letter  as  one 
of  the  many  philosophical  ol/servatioits  which  that  indelatigable 
inquirer  has  been  constantly  making  during  his  travels  through  Italy, 
and  from  which  the  world  will,  I  am  confident,  derive  hereafter, 
whenever  he  shall  thtnk  it  proper  to  make  them  public,  very  great 
and  useful  information.  As  to  the  word  discovery,  it  never  once 
occurs  in  speaking  of  this  sutject }  for  Sir  H.  was  perfectly  aware 
that  the  phenomenon,  known  to  M  classes  of  persons  travelling  oo 
the  road  from  Florence  to  Bologna,  had  been  particularly  nouced 

•  Tbe  DombcT  of  acwipapen  prinleri  anaaally  ia  the  Uoiled  Slatci  U  MtinUed 
^  twcDtj^wo  asi  ubaifMiUiwM. 


3M  &Mntiifi9  latelUgme.  [Mamv^ 

^  SpaltoQiBUii»  Vrtw  had  pcreeifwl  tfan  smeil  of  hyiktifteB  m  tbc 
gas ;  then  by  your  own  oouptryin,  FiJner,  b  1772 ;  maimte*  by 
Leiande  ana  vAim.  Nor  btt  Sir  Huinjihie/  in  hk  letter  ever 
msBtiowd  the  beigbt  of  the  column  of  ttie  ^ai,  as  stated  i^  jou, 
since  this  is  greater  or  lesi  ftccordinK  to  the  state  of  the  atmo^- 
pbere,  which  exerts  also  much  influence  on  its  cooibustion,  it  being 
more  virid  »t  the  Biq>roach  of  rainy  treather. 

Bot  7011  were  qnotiog  from  tnemOTy,  and  under  ciftamstances 
vnfaTOnniMe  §01  publication.  You  laHv,  therefore,  probri)ly,  be 
anxious  for  some  corirectiona  which  my  knowledge  of  the  couDtry 
enablei  me  lo  submit  to  year  judguient. 

The  jet«f  gas  alluded  to  is  seen  on  the  lop  of  Moote  ^i  Fo,  half 
knfle  xNi  the  tight' of  PietrEuaala,  coning  ftom  Florence.  The 
nJumn  occuptea  in  circumference  a  surtaoe  of  ii^Ma  ten  to  twelve 
itet.  The  ground  around  it  is  oovered  with  large  and  small  manet 
of  ptitnitive  rocks,  of  rather  of  fragments  of  quartz  and  mica 
mrgejaine  held  together  by  an  ai:g^n&ceous  cement,  and  of  lime- 
atwK.  Vary  feebla  a^n  of  vegetation  are  perceptible,  either  on 
tiiitar  the  surrounding  mountains.  Monte  Fo  forms  part  of  Mount 
KaAooBo,  or  of  tbc  bighest  of  the  Appennioe  Rid^  being  883 
■ncties,  or  2901  Eqglifih  fcetj  above  tlu  level  of  tbe'Mediterraa^ 
•ea.  About  half  a  league  from  this  gas-volcano,  and  from  Pietra- 
iuJa>  there  is  a  well  of  cold  water,  called  jicgua  hija,  from  which 
'  there  is  a  constant  evolution  of  what  I  mysHf  fannd  to  be  carbu- 
icted  hydrogen,  which  takes  fire  at  the  approach  of  a  lighted  taper, 
and  bums  with  a  brilliant  yellow  6ame.  The  Italian  natumlitts  had 
hitberto  considered  these  emissions  of  subterraneous  gas,  by  them 
called  fumoToU,  to  be  aulphureted  hj/drogen,  the  formstion  of 
frhich  they  derived  from  a  decomposition  of  pyrites,  that  are  found 
in  great  quantities  at  a  considersble  drath  in  uie  Appenaine  country. 
*niey  fencied  tbey  discovered  the  sulphur,  which  the  decomposition 
cf  the  gas  set  at  liberty,  incrustating  the  objects  surrounding  the 
^Mit-frcHD  whence  arose  tlie  gas ;  and  I  coafess  having  myse^  been 
a  the  same  opinioo  during  my  last  visit  to  the  Appennines  in  the 
course  of  last  summer.  My  examination,  however,  was  ven- supers 
Ccial,  and  too  hasty,  to  be  correct.  Tdat  fX  Sir  Humphrey  Davy  is, 
iX  cottiSe,  of  quite  a  diScreat  character. 

The  AppeBniota  cOasiet  chi^y  of  secondary  rocks,  amoiigst 
which  luse-stone  conlaioiog  remains  dS  marine  animals  is  predo- 
minant. As  they,  however,  approach  the  Alps,  whcaice  they  took 
their  ori^n,  they  participate  more  uid  more  m  their  nature,  and 
present  for  a  k»ig  succesatve  tract  of  ground  a  mixture  of  primitive 
rocks  iX  vanous  aipecics,  such  as  serpentine,  argiUaceoiis  schist, 
ffmnstein,  and  sacnaraid  lime-stone.  As  ta  the  existence  of  coak 
in  the  Af^iennioes,  Soldani,  in  IfSO,  in  his  Ornithographic  Essay  on 
the  NautiliHc  Formations  of  Tuscany,  mentioDa  a  conEiderable 
stratum  of  coal  being  discovered  near  Fiesote,  a  place  at  the  distance 
<^  about  40  miles  dwe  south  from  Pielramala.  Subsequent  wami- 
BatioQS,  however,  instituted  for  the  pai^oae,  ud  directed  by  very 
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lbl£  iilldbHlf^tots,  bave  not  been  fbllcrved  hj  my  Ittult,  ttom 
tthich  one  might  be  led  to  conjecture  the  presence  of  co&l  io  any 
part  of  tbe  Appennilies,  «cept  tome  traces  of  h,  which  the  Ibwest 
pAKt  bt  the  fiub-^penine  country  offer,  though  of  vay  Utttt 
ObOitat. 

I  have  the  honoor  to  be, 

Sir,  your  hamble  serrant, 
I,  J«^  *e,  1618.  A.  B.  Granville,  M.  D. 


IX.  Amtver  to  the  (^tenes  respecting  ShelUfisk  in  a  Maa 
near  Elgtn. 

(To  Dr.  TlMNBUn.) 

6d  perusing  tlie  last  Dumber  of  your  Amtats,  1  observed  «  not* 
ffigned  C.  T.  requesting  information  re«>ectii)g  live  shell-fi^  wbidi 
are  said  to  be  found  at  the  depth  of  uiree  or  four  f«et  in  the  acdid 
body  of  a  moss  near  ISlgin,  In  Mumyshire. 

Iliough  extremely  acebtical  of  the  existence  of  this  cireumstaDce^ 
I  addre^d  a  letter  to  the  Hev.  Wm.  Leslie,  Minister  of  St.  An- 
drews, near  Elgin,  a  Gentlemaa  well  known  for  the  accuracy  of  hk 
obBervatioo,  and  ze&l  in  iDvestigMiDg  whatever  is  interesting,  re. 
^estii^  be  would  inform  me  if  there  was  any  foundation  for  nich 
M  refxm.  Mr.  L.  has  kindly  fiivoured  me  with  an  account  of  the 
ditferent  mosses  in  the  vicinity  of  Elgin,  with  whatever  appeared 
w<»lhy  of  notice  respecting  them.  He  atnnei  me  there  is  not  the 
)ewt  measure  of  reality,  or  any  kind  of  foundation  for  the  repgrt 
alluded  to,  as  no  trace  of  shell-fiah,  either  dead  or  alive,  were 
found  in  any  of  the  mosses  near  Elgin,  nor  to  his  knowledge  id 
any  other  mosses  !n  the  adjitceat  countir. 

I  was  some  time  ago  informed  l^  Jar.  Hngfaes,  the  Gentleman 
who  superintended  tte  operatitMOs  in  draining  Oie  lake  of  Spyoie,  ia 
idie  viciiu^  of  Elgin,  that  a  few  live  frab-watec  muactes^  uid 
OOBK  bdemoites,  were  found  in  the  bed  of  the  Uie.  The  existeace 
of  live  aheU-fi^  and  petrified  tan^es  (as  the  belemnites  weie 
termed)  in  fnth  water  was  considered  by  many  who  saw  them 
as  a  very  extrurdiaHy  circonutance ;  and  it  is  not  uoKkely 
but  acontreuiog  increase  of  exaggeration  in  the  detail  of  this  ax- 
cumatanoe  oMy  have  sunk  the  live  shell-fish  three  or  four  feet  ialo 
IJK  sotid  bed  of  the  lake. 

I  am,  ^,  your  OMt  doedient  servant, 

AiMnwM,  Jm.  ei,  isilt.  J>  J.  Niooi.. 

X.  Koike  of  a  remarkable  Meteor  which  appeared  an  the  2d  ^ 

December^   1S14. 

XTo  Lake  Boward,   Etq.) 

SIR,  Awr^  Yard,  X«m»u^MrHt,  Jke.  U,  1S14. 

At  your  request  I  now  give  you  the  best  account.  I  am  able  t» 

■fibrd  of  ^e  late  luminous  meteor. 
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On  Friday  night,  the  2d  of  Dec.at  about  20  min.  before  11,  I 
was  walking  is  an  open  pan  of  the  village  of  Peckham,  about  four 
miles  S.S.E.  of  LondoQ.  The  night  was  cloudy  and  dark,  the 
lower  part  of  the  atoiosphere  clear  and  calm,  a  very  slight  wind 
blowing  from  the  E.  Suddenly  I  was  surrounded  by  agreatlight. 
1  remember  that  at  the  instant  1  shrunk  downward  and  stooped 
Jbrward ;  as  I  was  apprehensive  of  some  danger  behind  me,  1 
instantly  ran  a  few  paces.  I  turned  about  in  a  few  seconds  to  the 
N.  E. ;  for  1  was  certain  the  light  same  from  that  part  of  the 
heavens  (as  it  brilliantly  illuminated  some  houses  to  the  S.W.  of 
me) ;  and  I  think  at  a  considerable  height  Iram  the  horizon.  But 
I  saw  nothing  to  cause  this  light.  It  did  not  give  me  the  idea  of  the 
force  and  intensity  of  lightnmg ;  its  brilliancy  was  not  so  instant- 
aneous and  fierce  ;  but  it  was  a  softer  and  paler  kind  of  tight,  and 
lasted  perhaps  three  seconds.  I  could  discover  no  nobCj  though 
immediately  I  expected  an  explosion. 

The  strength  of  the  light  was  nearly  equal  to  that  ti  common 
day-light ;  all  near  objects  were  distinctly  visible.  The  light  Tery 
mneh  resembled  that  of  the  luminous  balls  thrown  from  a  sky- 
TOcket.when  it  finally  explodes.  It  was  not  as  vivid  and  blue  aa 
that  of  a  strong  flash  of  lightning  at  niglit.  None  of  the  penousi 
met  that  night  thought  it  to  be  lightning,  though  none  of  them  saw 
any  thing  but  the  light.  Unless  it  had  been  very  high,  if  it  was  in 
the  direction  I  have  supposed,  it  would  be  concealed  from  them  by 
S'high  well  and  some  houses. 

A  relation  of  mine,  who  resides  at  the  northern  extremity  of 
Tottenham,  saw  the  light  of  it  as  he  lay  in  bed,  through  a  window 
faciug  the  west.    He  describes  it  to  have  been  as  light  as  day. 
I  ami  ^"t  respectfiilly  yours, 

JOBN  WaLLIS. 
XI.  Weatkei-  at  Calcutta. 

During  the  winter  m<mths  at  Calcutta  there  is  always  a  ibg  ereiy 
evening  and  morning.  In  the  evening  it  rises  high  enough  to  cover 
the  ground  floors  of  the  houses ;  but  the  upper  stories  are  stiU 
visible.  On  this  account  the  ground  floors  are  considered  as  un- 
healthy, and  are  never  inhabited  by  Europeans }  but  emjdoyed 
cither  as  warehouses,  or  as  lodgings  for  black  servants.  In  the 
morning  the  fog  is  still  more  intense,  and  rises  higher,  so  as  to 
conceal  the  sun  from  view  an  hour  and  a  half  ^ter  his  rising. 
When  the  son  sets  through  the  fbv  he  assumes  a  beautiful  vermilion 
colour.  The  fog  itself  acquires  tlie  same  tint.  It  is  reflected  from 
the  water  of  the  river;  so  that  all  nature  appears  painted  of  the 
finest  red  imaginable. 

Xn.  On  the  Mode  of  conveytjig  Gas  for  Lighting  the  Streets, 

(To  Dr.  TbasHHi.) 
SIR, 

In  answer  to  your  C<HTe^ndent  respecting  the  manner  io  which 
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the  Gas  Light  Companies  force  the  gas  through  the  pipes,  I  beg  to 
inform  him  that,  from  its  very  compressible  nature,  and  the  number 
of  collateral  branches  from  ^e  main  to  the  lamps,  forming  so  many 
outlets,  that  it  is  sent  thnnigfa  the  pipes  with  a  very  small  pressure : 
I  believe  of  not  more  than  equal  to  a  column  of  water  of  one  inch 
in  height.  Should  you  consider  the  above  worth  inserting,  I  shall 
send  you  a  paper  on  the  structure  of  the  cells  of  wasps  and  bees, 
which  1  consider  so  difierent  as  to  require  a  particular  explanation. 
I  remain.  Sir,  yours  tnilr, 

R.,W. 
Xni.  Mr.  Acatm's  Treaiue  on  Gas  lAgkt. 

Mr.  Accum  has  in  the'  press  a  Treatise  on  Gas  Ldght,  exhibiting 
a  summary  description  of  the  apparatus  and  machinery  best  calca- 
lated  for  illuminadng  houses,  streets,  and  public  edifices,  with 
carbureted  hydrogen,  or  coal  gas ;  together  with  remariu  on  the 
utility,  safety,  and  general  nature  of  this  new  branch  of  civil 
economy. 

The  treatise  will  be  illustrated  with  geometrical  and  perspeaive 
designs,  exhibiting  the  larger  gas  light  apparatus  now  successfully 
employed  for  lighting  the  streets  and  houses  of  this  metropolis,  as 
well  as  the  smulter  apparatus  used  by  certain  manufacturers  and 
private  individuals,  together  with  other  objects  connected  with  this 
new  art  of  illumination. 

XIV.  Melallization  of  Charcoal. 

Mr.  Dobereiner,  Professor  of  Chemistry  at  the  University  of 
Jena,  in  Saxony,  informs  Mr.  Accum  that  he  has  discovered  charcoal 
to  be  a  metallic  substance.  The  following  statement  has  been 
received  firom  Mr.  Dobereiner  by  Mr,  Accum : — 

"  I  hope  soon  to  be  able  to  communicate  to  you  the  successful 
metallization  of  charcoal,  which  I  have  reason  to  believe  to  be  a 
metallic  substance;  in  cast-iron  and  in  steel  the  metal  which  it 
contains  is  present  in  a  metallic  state,  and  may  be  separated  from 
both  of  them  by  the  united  action  of  phosphorus  and  an  alkali." 

Farther  particulars  concerning  this  subject  Professw  Dobereiner 
promises  to  communicate  in  his  next. 

XV.  On  the  Octahedral  Form  of  Iodine. 

(To  l}r.  Tbooison.) 
liEkR  SIR, 

I  regret  that  I  was  not  aware  of  your  intention  to  notice  my 
observations  on  the  crystals  of  iodine,  as  I  would  have  undeMaken 
to  define  with  more  precision  the  primary  form  firom  which  all  its 
other  modifications  may  be  readily  inferred. 

You  have  stated,  {Annals  for  Jan.  p.  12,)  that  it  assumes  an 
octohedral  form,  which,  though  true,  is  liable  to  be  misinterpreted; 
since  the  crystal  may  be  supposed  equilateral  and  equiangular,  un- 
less its  peculiar  deviation  from  the  regular  octohedron  be  specified. 
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The  BXM  of  ftw  octohcdral  cr^ital  of  iocUne  iostead  of  being 
equal*  are  to  each  odier  in  the  proportion  of  the  nutobers  2,  3,  ana 
'4,  to  nearly  that^  in  a  body  to  vwatile,  it  is  scarcely  possible  to 
detect  an  enw  in  this  estimate  by  the  reflective  goniometer,  be- 
came the  rarfaces  cbaage  by  evaporadon  too  c^idly  for  any  prccvQ 
meaturement  of  their  mutual  inclinatloa. 

The  form  which  most  fraquently  appears  in  a  aectiouof  thia 
octohedron  parallel  to  the  plane  of  it>  greatest  and  least  axat,  pre^ 
■enting  to  new  a  rhombic  pl&te  beTtlled  at  each  of  its  edges  by  two 
nanow  planes)  which  are  inclined  to  each  other  at  an  aogle  of 
about  12(4°, 

FVom  the  frequent  occurrence  9f  this  rbombtc  plate>  (of  which 
die  acutri  angle  u  about  53°,)  some  cryitidlograpMn  may  be  ^Us- 
posed  to  regard  this  sur&ce  ai  dte  terminal  Hoa  of  a  rhombic 
prism,  of  which  the  diagonals  are  2  and  4,  amd  iti  height  3 ;  and 
it  is  evident  thai  s!l  the  modification*  of  the  octobedron  may  witb 
equal  facility  be  derived  Irom  this  prism. 

I  remaia.  Dear  Sir,  with  great  regard, 

\    Your  obliged  and  obedient  Servant, 

**».«.  "815.  V  Wm.  H.  WoUAOTTOf. 

P.  S.  In  the  same  Number  of  your  Aimalst  p.  7$,  you  have 
noticed  the  discovery  of  chromate  of  iron  in  America,  crystallisKd 
in  regular  octohedrons  found  in  serpentine. 

Permit  me  to  add,  that  this  rare  mineral,  which  I  believe  has 
not  hitherto  been  ot»erved  in  Britain,  occurs  also  in  the  Serpentine 
of  PbrtsoV)  having  the  same  ciystallioe  form,,  and  tio^ng  toe  ad- 
jacent locK  of  the  usual  green  colour  of  chrome. 


Article  XIV. 

'  N^  Vatents. 

IiABfliB  DinoT,  Faddiogtoci,  Middlesex  ;  fot  certain  improvc- 
Bients  in  the  meUiod  or  means  of  illumiiuting  liouaes  «  pUoes*  by 
the  combination  of  tallow  or  other  iofiammable  mateiisls,  Nov. 
10,  1814. 

William  Bxhkckb,  Deptford,  Kent ;  for  the  improved  method 
of  manu&cturing  verdigris,  of  the  same  quality  as  that  known  in 
commerce  by  the  name  of  French  verdigris.     Nov.  12,  im4. 

Horace  Hall,  Golden-square,  London;  for  an  improved 
method  of  prraaring  and  spinning  hemp,  fiax,  and  other  siibsnncea. 
Commuoicated  by  a  foteigaer  residing  abroad.    Nov.  yj,  1814. 

Edward  Massbt,  Coventiy ;  Eor  lus  cfaiODometers  imd  pocket 
watches.    Nov.  17,  1814. 

RoBBRT  Barlow,  Francis-street,  Southwark,  surgeon;  for  a 
machine  or  instrument  calted  the  hf/drostatit  ulf-bhinng  machine. 
Nov.  22,  leu.  .-,         , 

6         DcinzeSDvClOOf^lC 
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RESULTS. 


Wkst  Month,  1815.  —  2.  Slight  hou  frort:  mistj:  doudjr. 
3.  Breeze  fresh^  and  drier  air :  slj^tly  clouded.  4.  The  same. 
5.  The  same:  a  little  mow.  6.  The  same.  7.  a.ffl.  A  baok  of 
Cimstratus  ia  the  S.E. :  during  the  forenooD  these  clouds  passed 
over  in  flocks,  and  becoming  denser  at  night,  there  fell  a  Kttle  rain 
a  sleet  8.  A  fine  day,  with  Cirrus:  bright  star-light  n^ht. 
9.  Clear  morniog,  but  a  Cirrostratus  over  the  moishes,  and  Cirrus 
above  in  lines  from  N.  E.  b>  S.  W. :  at  mid-day  a  little  s&ow : 
windy  erening.  10.  CirTOStrahts  and .  Cumaiostraius :  max.  ot 
temp,  for  the  day  this  morning,  11.  Brisk  wind:  iVmJi  to  the 
S,,  succeeded  by  CuimUus  and  Cirrus :  a  little  snow  after  daric. 
13.  a.m.  Barom.  falling:  hoar  frost:  red  loweripg  Cirrus  and 
Grrosiraius  clouds,  in  lines  from  N.  to  S. :  these  indications  were 
followed  by  rain  after  two  p.  m.  15.  Cloudy  ;  smart  breeze :  S.E. 
in  the  night.  16.  a.  m.  The  sky  overcast  with  Cimu(ra/uf.-  this 
modification  continued  through  the  day,  with  a  dry  ur.  ,17.  Cloudy: 
windy  night.  18 — 23.  Snow  fell  at  intervals  during  these  sk  days, 
often  iu  regular  and  beautiful  crystallizations,  24.  a.m.  Much 
rime  on  the  trees  and  shrubs  :  misty  ftom  drrosiratus :  temp.  18^ 
about  nine :  wind  easterly  in  the  night.  25.  Somewhat  misty : 
overcast :  snow.  26.  Cloudv,  a.  m. :  snow,  p.  m.  in  flakes  of  all 
dzes,  vailing  from  the  simple  union  of  six  pnsms  in'k  minute  star 
to  broad  feathery  flakes  of  the  most  regular  compound  structure:  it 
was  nearly  calm  during  this  time ;  so  that  the  crystals  escaped  the 
derangement  consequent  on  being  driven  about  in  their  descent, 
27.  Snow  and  sleet,  p.  m. :  athaw,  interrupted  by  a  little  frost,  io 
the  evening :  max.  01  temp,  in  the  night.  28.  Wind  and  rain  ia 
the  night.    30.  a.  m.  Misty :  the  trees  dripping :  nun. 


REMARKS. 

Winds  Northerly  till  near  the  close  of  the  period. 

Barometer :  Gratest  h^ht 30-45  inches }. 

Least 28-88 

Mean  of  the  period 2977 

Tliennometer ;  Greatest  height 45* 

Least 17 

Mean  of  the  period 32-66     , 

Evaporation,  0-49  inch.  Snow  and  Rain,  1-07  inch. 

TornsNHAM,  L.  HOWARD. 

Second  Moiuh,  21,  1815, 


r^cinzeaoy  Google 


ANNALS 


PHILOSOPHY. 


APRIL,  1815. 


Articlb  I. 

A  Biograthiad  Accoaat  of  Sir  Benjama  Thompson,  Knt.  Count 
Romford.    ByTbomMThoauon,  M.D.  F.R.S. 

Sir  benjamin  Thompson  wu  bomiDtheynr  1752,  in 

the  little  town  of  Rumford,  in  New  England.  His  par^t>>  who 
were  in  middling  circunutaoces,  gave  him  the  best  ulucation  the 
place  could  afford.  He  married,  early  in  life,  the  school-master's 
daughter  of  the  place ;  and  I  have  been  told,  tbwjgh  I  caooot 
Touch  for  the  accuracy  of  the  information,  that  he  himself  iot  some 
time  discharged  the  duties  of  school-master.  This  it  by  do  means 
inconsistent  with  the  rank  which  he  held,  as  Major  of  the  Militia 
oi  this  district ;  as  in  America  the  military  officers  did  ixH  constitute 
a  separate  profession,  but  were  selected  out  oi  the  most  respectable 
tah!U)itants  of  the  country,  who  still  retained  their  old  situations, 
and  continued  their  old  pursuits. 

When  the  American  revolutionary  war  commenced,  Mr.  Thomp- 
son embraced  the  side  of  the  mother  country,  and  was  of  consider- 
able service,  ^m  his  local  knowledge  of  the  country.  He  sooa 
came  over  to  London,  with  proposals  to  raise  a  regiment  in  America 
for  the  service  of  his  Majcdty ;  and  such  was  his  address  and  insi- 
nuating msnnen),  (hat  he  acquired  the  confidence  and  friendship  of 
Lord  George  Germaine,  at  that  time  at  the  head  of  the  Colonial 
Department,  who  gave  him,  it  is  said,  a  situation  in  his  oiSce.  He 
was  afterwaids  sent  over  to  New  York  to  raise  the  proposed  legi* 
ment,  which  he  accomplished.  In  consequence  of  this,  when  uie 
peace  was  concluded  !□  1783,  he  became  entitled  to  half-pay.  Id 
1714  he  was  knighted  by  his  present  Majesty. 

Be  had  been  elected  a  Member  of  the  Royal  ^ocie^  io^^y^ 
Vol.  V.  iV>  IV.  Q  '      '" 
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1779 ;  and  he  began  to  disdngunh  hinudf  ai  an  experimental 
pbilosc^ber  in  I7SI.  In  17IM  he  nude  a  tour  on  the  Coatincoty 
and  became  acquainted  with  the  present  King  of  Bavaria  at  Stias- 
burgh,  who  was  at  that  time  Prince  of  Deux  Fonts.  He  iminuated 
himself  so  successfully  into  lite  good  graess  of  this  PnDce>  that  be 
recommended  him  in  the  most  powerftil  manner  to  his  relation  and 
predecessor  the  then  Elector  Falatioe,  who  invited  him  into  bis 
service  on  the  most  hooourable  terms.  He  accepted  the  oSm 
that  were  made  him,  and  was  employed  by  the  Elector  in  new 
modelling  tbr  army,  and  in  introducing  varioHS  efaanfca  and  refomu 
into  difierent  departnenta  of  govemmeM.  He  received  a  penuon 
from  the  King  of  Bavaria  amounting  to  about  WO/,  a-year,  which 
constituted,  1  believe,  almost  the  whole  of  his  income.  I  have 
been  told,  though  I  do  not  believe  the  statement,  that  the  Elector 
Palatine  had  applied  to  the  Britisb  Government  for  a  pn^er  person 
to  organize  his  army,  and  thai  Sir  Knjamin  Thompson  was  recom- 
mended by  Ministry  for  that  purpose.  Be  that  as  it  may,  he  seems 
to  have  enjoyed  the  full  confidence  of  the  Elector  Ptdatine ;  and 
be  remained  m  Bavaria  till  1799,  when  be  returned  to  Great  hti- 
tab ;  still,  however,  retaining  bss  Bavarian  pension. 

During  tins  long  interval  he  had  disti  nguisbed  himself  by  various 
tmat  psUisbid  in  the  Pbilonplucd  Tnnsactioda.  ob  the  Focce  af 
uunpowdn  and  on  Heat,  ^1  oif  them  writtea  in  ^  mat  pleasing 
utd  fascinating  style,  and  coQtaiaing  much  curioui  and  important 
{nfsrmatiiA.  Oa  tris  retuni'  to  London  in  1 7^9  he  hegui  to  make 
known  those  opecuhitions  which  seem  to  have  oecnpied  a  good  deal 
bf  Us  attention  dvring  hii  tcndoaoe  in  Germany.  They  regvdrd 
cUefly  imprevenenu  in  the  cnastniction  of  our  fire-places,  and 
in  the  bkmIc  of  preparing  food  for  the  poor.  His  aheiationa 
hi  our  fire-fdaecs  coastitutiBg  a  real  improvement ;  and  Rum- 
_  fold  gntes^  as  they  were  catfed  (for  by  this  time  Sir  Benjanla 
~  ThoDpson  bkd'beea  created  a  Baron  of  the  Genmn  Em^ie),  very 
~  aoon  ee«me  abaofft  univen^  in  Great  Britain.  These  improve- 
Inentt  gave  htm  a  degree  of  popularity  vety  uncommon  among 
AttfBiy  men  In  this  eoantry ;  «o  that  tor  some  time  Count  Rumfoid 
consthoted  the  general  subject  of  eonveisation. 
'  1799  and  ISOO  were  two  yean  of  very  bad  crops,  which  suc- 
ceed ooa  another  ;  (he  one  ftfom  loo  much  rain,  the  other  from 
too  long  a  contiatrance  of  dry  weather^  It  was  then  that  the  prices  ro^e 
to  ttieir  present  pitch;  and  they  have  never  since  fallen  to  what  was 
formerly  considered  a  reasonable  rate.  These  high  prices  occadoned 
aubscri^ions  in  diflbrent  parts  for  the  relief  of  the  poor.  The 
Connies  popularity  enabled  him  to  suggest  a  plan  which  be  had  put 
lu  execution  in  G«many,  and  to  procure  its  adoption*  Large 
quantities  of  soup  were  made,  and  distributed  either  by  means  of 
tickets,  or  sold  at  a  very  cheap  rale.  I  had  an  opportunity  of  seeing 
this  ptactised  for  two  succn^n'e  winteis  in  lildinburgh  upon  a  very 
considerable  scale.  But  though  the  plan  appeared  good  in  an 
abstract  poiat  of  view,  it  was  not  tbund  upon  trial  to  answer  so  well 
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m  bad  been  expected.  JAsty  of  t^  giMtest  ot^rctt  of  Asntj 
WfK  deterred  hy  n  l^se  abscM  inm  making  application  for  the 
souu»  bftcauie  (My  coQsideted  suctianBfqilicatiaitasadacbndoiiflf 
thnr  povMtf  befofe  tbe  whole  tovn,  aod  as  linklnff  then-  a.  Map 
lower  ia  the  vcale  c^  society.  Thow  who  aifia  fonranl  mtk  tm 
greatest  effirootery  were  sufficiently  poor  indeed  ;  but  too  fietpoMy 
ucir  charaeten  wen  not  of  the  biest  stamp,  and  Bot  a  few  m  them 
^y  a  vkiooa  cowk  of  liGs  had  bit  that  legard  for  obanMer,  and 
that  deuie  of  die  good  (^inioa  of  etkera,  wbicb  ocHutnulc  a»  im* 
pi^taBt  a  part  of  £e  foelic^  of  the  comnum  peo^  id  those  cou»> 
tiiei  where  tbey  have  art  beea  ntiatod  byiBW«fei  uMitatiQ^i  «ul 
crrooeoua  laws.  Thoogb  thpee  who  hsd  the  office  of  prepuing 
the  KM^  dia^arged  their  duty  with  great  fidelity  asd  hoooui^  ycC 
the  poor  peofde  were  not  tattsfied,  but  ctBOfdaiDed  lovdly  agwiif 
the  quality  of  the  aoup,  and  tlie  hoaesty  of  the  purveyors. 

These  two  yecm  of  scarcity  seen)  to  hare  directed  the  OduM'i 
attention  to  the  art  of  cookiog.  Conbuuag  hia  ootioni  of  eooncmy, 
and  his  <^Dt(Mu  reipecting  heat,  he  cootmed  a  new  coekji^  ^'F*' 
ratus  by  uteans  <tf  uteara,  which  he  assured  the  public  was  greatly 
■uporior  in  every  respect  to  the  old  ajode.  Such  was  hia  pc^ulacky 
«t  that  time,  that  mimbien  of  people  adopted  bis  ideas,  aod  fittad 
up  theii  kitchens  according  to  nis  models ;  but  I  hav«  oot  heard 
that  hi«  scbeme  was  found  to  aoavrer  in  a  single  inatancew  I  rc- 
piembergouigia  1802  tosee  the  Count's  owp  kitchen^  which  wae 
&tcd  up  wjcqrdipg  to  hia  own  plan,  and  vras  at  Bromptoa,  or 
•oqaewhecv  aJbout  Kaightibridge.  I  was  wiy  much  suspiised  t» 
obaerre  that  oot  cue  of  the  utensils  had  ever  bceti  pot  to  use. 
Hence  it  wa^  likely  tlwU  his  notions  of  cooking  were  rather  tbeo^ 
reticai  than  practical. 

He  bad  b^un,  aooo  af^er  hiR  arriTiJ  in  Loedon  ia  l^SiS,  to 
publish  a  series  of  casays  in  suoc««sion  on  diSereat  lubjecu ;  but  aU 
coiuected  with  his  own  favourite  pursuits.  These  essaya  atuaiu  i» 
all  to  18  or  19,  coBstitutiog  two  octavo  vohmes.  They  were 
exccecUngiy  popular  at  their  first  appearance,  and  very  xenenUy 
read;  and  they  contain  nuny  valuable  Acta,  put  together  in  a 
pleading  and  entertaining  manner. 

It  was  at  this  time  that  he  had  influence  enough  to  procure  the 
formatioa  oi  tbe  Royal  institution  as  a  school  for  scicnoe  io  the 
laetropolii  of  Great  Britain,  and  a  place  where  models  of  every 
kind  were  to  be  cdlected  and  exhibited,  lliis  Institution  has 
flourished  ever  since,  and  ita.'^  given  birth  to  various  others  upon  a 
aimilar  plan,  both  in  Londoa  and  in  other  towns  of  Great  ^mitaia 
aod  Ireland. 

The  upcomBKHt  popularity  which  tbe  Count  enjoyed  for  loaa^ 
years  seems  to  have  produrad  a  bad  effect  upon  hia  ^poaituin,  or 
perhaps  rather  induced  him  to  dispbiy  without  reserve  thois  dispoai* 
tions  which  he  had  hitherto  been  at  some  pains  to  conceal.  Pom' 
posity,  and  a  specks  of  literary  arrogance  quite  unsuitable  to  the 
patorc  of  eapertmental  philology,  for  come  years  dbaracterixed  his 
a  2 
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writiogSt  nd  injured  their  value.  But  in  wtne  of  the  but  essays 
with  which  he  fiiTOured  the  world  we  find  much  valuable  and 
curious  inftHmution,  respecting  the  heat  evolved  by  difFerenl  com- 
bnatibles  while  burning,  a  subject  of  great  interest,  which  he  pro- 
•ecuted  for  many  yean,  and  at  last  elucidated  with  considerable 


I  pus  over  his  quarrel  with  the  managers  of  the  Royal  lostitu- 
tiOD,  about  the  nature  of  which  I  am  not  fully  informed,  though  I 
suppose  it  wss  WD  attempt  on  the  part  of  the  Count  to  retain  in  his 
own  hands  ttK  entire  management  of  tl»t  Institution.  Be  that  as 
it  may,  the  result  of  the  dispute  induced  him  to  leave  Londoo,  to 
wiiich  he  never  again  returned.  He  settled  at  Paris,  and  some 
years  after  married  the  widow  of  M.  lisvoister,  who  had  retained 
jMn  of  her  unfortunate  husband's  property;  but  their  tempers 
were  not  found  to  be  congenial.  Hence  after  some  time  they 
parted.  He  lived  in  a  house  at  Auteuil,  in  tlie  neighbourhood  of 
niii ;  and  durin?  the  two  or  three  last  years  of  his  life,  his 
daughter,  who  liaa  been  brought  up  in  America,  hut  who  came 
over  to  yxa  him  in  France,  lived  with  him  in  the  same  house.  He 
died  on  Sunday,  August  the  2l5t,  1814,  in  the  €2d  year  of  his 
«ge.  His  writings,  so  &r  as  I  am  acquainted  with  them,  are  the 
following  :-~- 

1.  New  Experiments  on  Gunpowder.  Phil.  Trans,  for  1781* 
P.  229. — ^This  is  an  elaborate  paper.  The  experiments  appear  to 
liave  been  made  with  great  care.  His  method  was  similar  to  that 
contrived  by  Robins,  and  universally  known.  I  can  only  give  a 
general  idea  of  some  of  the  points  which  he  established.  He  found, 
As  Robins  had  done,  that  when  the  powder  was  rammed  into  the 
piece  the  effect  was  greater  than  when  it  lay  loose,  and  therefore 
recommends  the  use  of  the  ramrod  in  charing  a  piece.  The  force 
of  the  chai^  increased  as  the  piece  acquired  heat  by  firing.  This 
a  so  well  Icnown  in  the  navy  that,  after  firing  two  or  three  times,  it 
is  customary  to  diminish  the  quantity  of  powder  used.  Our  aothor 
found  that  the  barrel  became  much  hotter  when  the  piece  was  only 
charged  with  powder  than  when  a  ball  was  employed.  He  cmi^ 
ceives  the  heat  to  be  produced  by  the  vibration  of  the  barrel,  and 
supposes  that  this  vibration  will  be  greatest  when  there  is  no  ball, 
because  in  that  case  the  action  on  the  barrel  is  only  momentary. 
Here  we  have  the  first  notice  of  our  author's  peculiar  notions 
respecting  heat,  which  he  retained  during  the  whole  of  life.  It 
appears  from  his  experiments  that  the  relative  velocities  of  tlie 
bullets,  supposing  every  thing  else  equal,  are  in  the  suMuplicate 
ratio  of  the  weights  of  the  charges  nearly.  This  is  conformable  tA 
preceding  experience.  The  position  of  tlie  vent.produres  very 
little  effect  on  the  charge.  He  points  out  a  method  of  proving  the 
relative  goodness  of  powder  with  greHt  accuracy.  But  the  method 
had  been  already  introduced  by  Dr.  Hution,  end  was  in  use  at 
Woolwich.  It  consists  in  having  a  standard  powder,  the  velocity 
whh  which  a  particular  change  of  which  drives  a  bullet  of  «  gtveo 
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lize  and  weight  is  known.  Accordinr  as  die  powder  under  exaini> 
nation  drives  the  bullet  with  ntore  or  less  velocity  than  this  powder, 
it  is  above  or  below  the  stendeid.  From  Robinrs  theory  it  follows, 
thai  when  bullets  of  the  same  size,  but  of  difiereot  weights,  are 
dischai^d  Iroin  the  same  piece  by  the  tame  quantity  of  powder, 
their  velocity  is  reciprocally  as  the  square  roots  of  their  weights. 
But  our  author  shows  that  there  are  circumstances  which  prevent 
this  theory  from  holding  good  in  all  cases.  The  eiplosive  force  of 
aurumjulminaiu  he  found  equivalent  to  about  307  atmospherea,  or 
about  -f  of  that  of  gunpowder.*  The  specific  gravity  of  guopowder 
he  found  1745.  When  well  shaken,  m  weight,  compared  to  the 
same  bulk  of  water,  was  0'937  to  1-000,  and  when  lyii^  loose  as 
0-836  to  I'OOO.  He  attempted  to  increase  the  force  of  gnnpowder 
by  mixing  it  with  carbonate  of  potash,  sal-ammoniac,  and  bran 
filings ;  but  the  effect  was  the  reverse  of  his  expectation.  'I  be 
snimming  bladders  of  small  fish  filled  with  water  or  alcohol,  and 
■put  into  tlie  middle  of  the  charge,  likewise  diminished  the  effect 
very  considerably. 

2.  New  Experiments  on  Heat.  Pliil.  Traos.  1786.  P.  273>— 
A  thermometer  surrounded  with  difierent  mediums  was  plunged 
into  boiling  water,  or  into  melting  ice,  and  the  times  that  elapsed 
during  the  heating  or  cooling  were  considered  as  indicating  the 
conducting  power  of  the  different  mediums  inversely.  The  follow- 
ing table  exhibits  the  conducdug  power  of  the  difereut  mediums 
tried  according  to  these  expcTimeiita  •. — 

Mercuiy 1000 

Moist  air 330 

Water 842 

Common  air,  density  1 SOf- 

Rarified  air,  density  j-   80^ 

Rarified  air,  density  tV 78 

The  Torricellian  vacuum   55 

Bnt  before  the  conducting  power  of  these  substances  can  be 
concluded  from  these  experiments,  it  would  be  necessary  to  take 
into  view  their  specific  heats,  and  likewise  th«  radiation  of  heat 
throu^  different  elastic  mediums. 

3.  Experiments  on  the  Production  of  Dephlt^slicated  Air  from 
Water  with  various  Substances.  Phil.  Trans.  1787.  P.  84.— 
Dr.  Ingenhousz  had  discovered  that  when  fhe  leaves  of  plants  are 
put  under  water,  and  exposed  to  the  rays  of  the  sun,  a  quantity  of 
oxygen  gas  is  evdved ;  and  Dr.  Priestley  bad  observed  that  wneh 
water  became  green  it  always  yielded  more  of  this  gas  than  common 
water.  On  these  experiments  a  theory  had  been  founded  that  vegeta- 
bles decompose  vraler,  retaining  the  hydrogen,  add  giving  out  the 
oxygen,  and  that  by  this.proceia  tlie  oxy^  taken  from  common 

•  I  Gooceiva  it|  force  does  not  excted  T^ntk  of  that  of  gaspsit^er.m'Tp 
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4k by  mlmaliXBd  by  titnubwdim  is BestoraA.  Theffanitexpcri' 
mtau  abav  tiML  mrn^,  «idsr4owii,  anil  rarioua  snuln-  bodiai, 
BWf  be  «ubHituted  for  ike  ievtea  of  pUne  mthout  dimiaiiUBg  tlib 
^wotHtioa  of  cxygba  gm.  The  light  of  lamps  was  tonod  to  :pfiMUDe 
,4be«Baie  e&et«i  ■ohirligbt ;  bat  oar  autuir  dM  Mt  obtiia  gu  % 
beat  when  light  wm  eicludecl.  He  confimed  Dr.  Piiesttey^ 
■obseFVBtJQ^  that  ^Kea-coliNiped  water  produce  Innoh  oxygen  oU* 
but  tbe  .freea  natter,  acoordiag  to  Inm,  is  not  of  a  vegetnte 
-Ratme,  twt  MBsisti  qf  4  coi^ertes  of  aninidcule*.  'Iliis  ta^^ect  of 
■the  erolution  of  e^yges  gas  by  exposii^  various  subMances  voder 
wat«f  to  tlie  actioB  Of  «hc  solar  tun  is  not  yet  clear^  up.  Wbvb 
our  author  wrole^  obeaucal  auadysis  fras  km  fiir  eno^ti  aavnoed  (o 
«Qat>le  expanDMUlen  to  deteraiine  esartly  the  Dattitc  of  the  gasei 
«vo)vEd,  and  modcfQ  chetaiBtt  have  not  paid  any  attention  te  the 
*|il)jec.t 

4.  EKpenueBlB  to  dertermine  tlie  positive  and  relative  QBBOtitks 
-of  MoMture  absOrbtd  fron  tlie  Atmosphere  by  vtuioia  SubataAcn 
under  similar  Circumstances.  Phil.  Trans.  ]7tl7.  P.  24a— Tlie 
foUowiDg  taUe  nbibits  the  result  of  these  e^erinents  :— 


BhMp't  wool .- 

BeaMr'ifur 

The  fortif  •  Baaianhfuw.. 
Eiderdown    . 


...k  /''■''.  •>*«•«  O""*^ 

'  "\lU(elUn(iof  irtklt«l»lli»y  .. 

CqttfawMl  

Silver  irirt,  very  Sne,  gill,  mnd  dalle 
^     .beijig  the  nTeUUiM of  «ld  Iwt.. 


1*1 


](S4 

loia 
)o<u 

KMT 
lOBT 
1054 
1046 
1044 


li<3 
IIU 

lUfi 
1118 

HOT 

1108 
UOi 
I08S 

ion 


-  £.  Kxp^m^irti  on  Heat,  Phil.  Tratu.  1792.  P.  4&^'nie 
object  of  these  eipeiiiBeDte  is  -to  'determine  the  condHCting  power  of 
vfftious  bpdief.  He  surroutMled  the  bolb  of  a  thermoineter  with 
various  bodies  imdosipg  ibe  bodies  and.^lb  inagkn  faaU.-  Use 
.thermometer  was  raised  nearly  to  a  boiltngbeat,  aiM  then  fthmged 
inlo.  ice-cold  wate^.  The  time 'of  cooling  a  certain  number  df 
degrees  ivas  i)9t«d»  and  the  oondiMtifg  power  considered  «a  in- 
versely as  this  time.  The  following  table  shows  the  principal 
results : — 
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Air ...♦. 576" 

Hafe'sftr ISia 

Eider  dowa .' 1309 

Beaw'ifur I2M 

IUiwi!& 1264 

Sbeei/twod 1118 

CottoD  wotd 104S 

Flue  lint  1032 

ttxt  finer  Aw  fibra  tMre  ^te  motm  a  toadoetor-ot  hot  ww  Am 
cubatance.  He  ascribes  this  to  the  attractHMi  between  ths  fine 
fiirei  and  air,  whieh  prcrenia  Ae  air  from  iDOiritig  out  of  in  place, 
and  that  axrpng  im  the  faort,  lo  these  experithenU,  IStewis^ 
Ae  ndktiDg  power  of  difieicM  bodies  is  o»«rii»lud. 

6.  A  Method  «f  Meaiwiiig  tiie  canwwriin  IqtepHliei  af  At 
Zi^t  «itiitted  by  LmniiKHM  Bodies.  Phil.  Tram.  1794.  P.  67^— 
Tkt  method  is  to  nake  the  lumiiums  bodies  caaifntA  sfaioe  m  a 
■bett  ofpapcr  id  the  middlfl  of  which  ii  lAioad  a  «maU  oylindried 
body.  llHB  cjpliitder  svSl  project  two  stiadoffs,  ais  ttluBiioatnl 
\fj  OM  of  ilia  lumiaeiii  boiMs,  the  other  by  the  oUmt,  He 
waaat  el  «Ba  of  Ae  lights  ii  to  be  saried  tiU  the  on  shadows  tme 
ef  equal  imcarity.  lie  U^t  eanttcd  by  aadi  body  hi  as  tfa>  sqnara 
«f  its  dhrtanoe  frooi  Ae  oyhnder.  Thita^rfiaiatiH  ovrastbar  nlM 
a  Photometer.  It  is  nearly  sisiibr  to  the  awtfaod  loo^  beftn 
vmpkiyed  by  Bougoer,  of  which  Ccunt  Rumfor^  was  pnba^  oat 
awatc,  as  he  takes  no  netiea  of  it.  The  foots  aaotnaiiMd  by  'Couat 
Rmnford  by  raeaos  of  tUi  spparatus  ware  (he  foUowiiigi— Na 
pcneptttde  qaandty  of  iha  Uifat  is  afaaovbcd  during  kt  {Hasige 
ihmn^  air.  Wlwn  V^t  psaies  Aaouah  fine  mirur  gkss  aboat^th 
it  BbniTbed.  About  ^  it  kat  wtien  Upit  is  nAected  Aon  a  good 
phne  glass  minor.  A  good  Araand's  lampeivee  as  auicb  Iwfat  as 
eight  waK  caadlei  ^  iaefa  in  dJaneter.  The  qnantity  of  oil  cob- 
8«Ded  in  aa  Aagsnd's  laipp  to  Am  coasiuacd  in  a  ooaunoo  lao^  t» 
produce  Ae  sane  light  is  1<  per  cent.  leas.  The  light  of  a  eandle 
ttaetiiBtet  much  mote  than  ibat  of  a  lamp.  A  tallow  candle  newfy 
sDofied  gwe  oat  a  ^antity  of  light  n  100  ;  in  29  minutes  tl^ 
light  was  reduced  to  16.  On  bting  soufed,  it  rccorers  Its 
original  iatentity.  "Hm  followiiig  table  cxhsfoitB  tbe  wei^u  of 
difoeot  substaaces,  which  nmst  hf  coonuiwd  In  «der  to  produce 
the  nma  quantitir  of  ti^  t— 

Sees'was,    Agoadva^ABiufiekc^  well  stwSed,  and  1  jg. 

bomingwith  a  dear  bright  flame •>/  . 

Tallow.    A  good  tallow  candle  kept  well  snuffed,  ai>d\  ,-, 

bnimiog  mth  a  bi^U  flame ^ . . .  J  ' 

Tbe  same  taUow  cuidl«,  buruing  very  din  for  waat  «r\  ^^ 

snuffing f  ^^ 

OliTe  ml  borot  io  an  Argand's  lamp 110 
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Wd|lrt. 
Olive  oil  burnt  in  a  common  lamp,  with  a  clear  bright!    loq 

flame  without  smoke ••.. J 

Bape  oil.  .  Burnt  in  the  same  manner 125 

limeed  oil.    Likewise  burnt  in  the  same  npaDner ICO 

But  it  is  uecessary  to  observe  that  these  experiments  were  after- 
irards  repeated  by  M.  Hassentratz,  who  obtained  a  very  difierent 
lesult.  He  found  that  more  oil  must  be  consumed  to  produce  the 
same  quantity  of  light  in  an  Aigaod's  lamp  than  In  a  common 
lamp. 

7-  Ad  Account  of  some  ExperiBtents  od  Coloured  Shadows. 
Phil.  Trans.  1794.  P.  I07. — It  is  well  known  that  when  two 
■hadows  are  cast  upon  paper,  one  illuminated  by  the  h'ght  c^'  day  01; 
of  the  moon,  the  other  by  the  light  of  a  candle,  the  first  appean 
4>lue,  the  second  yellow.  Count  Rumfbrd  observed  this  by  accideAt, 
and  he  was  induced  to  make  a  set  of  experiments  on  the  subject. 
He  found  that  the  two  colours  could  be  produced  by  two  c&ndles  by 
interpoung  a  pane  of  yellow  or  blue  gjass  before  one  of  them. 
When,  two  rays  of  light  irom  different  parts  of  the  heavens  on  a 
vindy  day  were  made  to  illuminate  two  shadows,  a  most  fiiscinating 
succession  at  colours  took  place,  all  perfectly  harmonious,  and  ex- 
liibitlog  every  possible  variety.  He  round  that  the  blue  cdour  was 
merely  an  optical  deception,  being  always  produced  when  the  other 
shadow  was  yellow.  But  when  he  surveyed  the  blue  shadow  alone 
through  a  long  tube  which  excluded  from  sight  the  yellow  shadow 
sod  all  surrounding  objects,  no  blue  colour  was  perceptible. 

8.  Experiments  to  determine  the  Force  of  fired  Gunpowder. 
Phil.  Trans.  1?^.  P.  222. — ^Tbis  is  perhaps  thft,  most  curious  and 
interesting  of  all  Count  Rumibrd's  papers.  The  experiments  are 
very  ingenious,  and  appear  to  have  been  well  conducted  ;  though 
the  conclusions  which  ne  deduceafrom  thrim  arc  by  ihi  means  sati^ 
bctoiy.  Bobins  estimated  the  force  of  gunpowder  at  1000  atmos- 
pberes ;  Daniel  Bernouilli, .  at  10,000  atmospheres ;  and  Dr. 
Hutton,  at  2900.  Couot  Rumford  endeavours  to  prove  in  this 
paper  that  the  force  is  equivalent  to  50,000  atmosf^ieres.  But  hJs 
mode  of  reasoni{]g  is  not  correct.  Twelve  grains  of  gunpowder 
Tere  found  to  move  a  weight  of  HSOO  lbs.  out  of  its  place.  There 
is  no  diiSculty  in  calculating  the  quantity  of  elastic  fluid  formed 
during  the  combustion  of  a  given  Quantity  of  gunpowder,  sup- 
poeiag  the  whole  of  it  to  be  consumed.  lOO  grains  of  gunpowder 
contain  usually  about  67*3  grains  of  nitre.  This  quantity  of  nitre 
contains  35*8  grains  of  nitric  acid,  equivalent  to  78  cubic  inches  of 
oxygen  gas  and  32  cubic  inches  of  azotic  gas,  making  a  total  of 
110  cubic  inches.  Now  as  gunpowder  is  rather  lighter  than  the 
pame  bulk  of  water,  we  shall  not  err  much  if  we  suppose  100  grs. 
p(  gunpowder  to  occupy  the  bulk  of  j- of  acubic  inch-;  so  that  the 
^  in  U)e  powder  is  equivalent  to  330  atmospheres.    This  gas  is 
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■chiefly  converted  into  carbonic  ncid  gas,  which  does  not  alter  the 
balk  of  the  oxygen.  We  do  not  know  the  heat  geaemted  by  the 
eomhnation ;  but  it  cannot  be  less  than  1000°.  Such  a  temperature 
.would  just  triple  the  elasticity  of  the  generated  gas,  and  therefore 
render  it  equal  to  990  atmospheres ;  sa  that;  according  to  this  sup- 
position, the  calculation  of  Robins  is  exact.  But  probably  the  heat 
may  considerably  exceed  1000°;  and  there  is  reason  to  conclude 
from  Count  RumfoTd'i  experiments  that  the  sulphuret  of  potash 
which  remains  after  the  explosion  of  the  gunpowder  is  at  first  in  a 
gaseous  state.  All  these  causes  must  render  the  elasticity  cousider- 
ably  greater  than  1000  atmospheres.  Probably  Daniel  Bernoulli's 
supposition  is  not  very  for  fi-om  the  truth. 

The  diminution  of  elasticity  which  took  place  when  the  elastic 
fluid  generated  from  powder  was  prevented  from  escaping,  and  the 
formation  of  the  hard  stony  substance,  which  astonished  Count 
Rumford  so  much,  is  easily  explained.  The  dissipation  of  the  heat 
would  speedily  reduce  the  eUsticity  to  one-third.  Potash  is  capable 
of  absorbing  nine-tenths  of  its  weight  o^carbonic  acid.  Therefore 
a  con^derable  portion  of  the  carbonic  acid  (the  principal  gas  gene- 
rated) would  be  absorbed,  which  would  diminish  the  elasticity  still 
fenher.  The  stony  body  was  a  mixture  of  bicarbonate  of  potash 
and  sulphuret  of  potash,  the  last  of  which  would  speedily  absorb 
moisture  tram  the  atmosphere,  and  generate  sulphureted  hydrt^n. 
—Count  Rumford's  notion  that  the  elasticity  of  tne  elastic  fluid  from 
gunpowder  is  partly  owing  to  steam  is  certainly  arroaeous.  Nitre 
ooDtaioB  no  water  of  crystallization.  The  charcoal  that  -siMwerB 
best  for  gunpowder  is  that  which  absorbs  the  least  moisture.  The 
drier  the  gunpowder  is  made,  the  stronger  it  is  found  to  be.  Hence 
it  follows  that  moisture,  instead  of  increasing,  very  much  dimi- 
nishes, the  strength  of  gunpowder. 

9.  An  Inquiry  concerning  the  Source  of  the  Heat  which  13 
excited  by  Friction.  Fbil.  Trans.  1798.  P.  80.— This  is  also  a 
very  curious  paper.     He  found  that  by  the  friction  of  a  steel  borer 

.  against  gun  metal,  pressing  agaiost  it  with  a  force  of  10,000  Ibs.^ 
while  the  gun  metal  turned  round  32  times  in  a  minute,  IS)-  lbs. 
avoirdupois  of  water  were  made  to  boil  in  two  hours  and  a  half. 
The  heat  produced  was  as  great  as  would  have  been  given  out  by 
aine  large  wax  candles  burning  with  a  clear  flame  all  the  time.  He 
showed  that  this  heat  was  not  owing  to  any  change  in  the  specific 
heat  of  the  metal,  nor  was  it  derived  from  the  air.  As  no  source 
could  be  pointed  out,  he  draws  as  a  conclusion,  that  heat  is  not  ■ 
substance,  but  mere  motion.  But  such  a  conclusion  is  gp\tigra%htt 
further  than  the  experiments  warrant.  There  is  nothing  absurd  in 
supposing  that  friction  has  the  property  of  drawing  heat  continually 
from  the  surrounding  bodies,  just  as  it  does  electricity,  though  it  is 
not  in  our  power  to  explain  how  it  produces  this  effect. 

10.  On  the  Chemical  Properties  that  have  lieen  attributed  to 
Ught.    Phil.  Trans.  1798.    P.  449.— When  certain  substances  aie 
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exposed  te  the  njn  of  tlte  lun  they  uodej;^  j-eoiariuUe  changet. 
llius  tlw  oxjdei  vf  gold  and  nhver,  if  io  cootaot  with  conbHsUble 
bodtes,  aM  ffldoced ;  chlorine  and  hydrogen  gas  eKpIodc,  and  foriB 
nvirntic  acid ;  water  holding  cfatorioe  ic  stdutiea  emits  ozjgen  gii, 
&c  C«uDt  Ruoifot^  snspectcd  that  ifacse  efccti  were  occasioned 
•olely  by  the  heat  evolved  by  tbe  abGorptioo  of  the  light,  lite 
dqierimeDD  rriated  in  Ihii  (»per  vert  instituted  \a  order  to  deter- 
imne  tbe  pcnm.  l^iough  ihey  eaonot  be  eoaridered  as  quke  tatis- 
ftcttny,  ytt  it  seems  established  t^  the  subaeqnent  ezperiaeDlB  of 
ehctMsts,  parttculariy  of  Gay-Lusrac  and  Thenard^  that  tbe  opiiuoD 
cnteftaitied  by  Couat  Rumford  on  this  rabject  is  cacnet, 

II.  An  Inquiry  concerning  the  Wei^t  ascribed  t«  Heat.  Phil. 
trua.  1799.  P.  179. — Frotn  an  experiment  of  Dr.  Fordyoe,  it 
was  coDcloded  thai  bodies  foeoome  heaivier  the  laere  tbey  are  cooki^ 
md  of  ooaseqoe&ce  that  heat  diminishea  their  weight.  But  Count 
]lMBfavd  found,  on  r^ating  tbe  eaperinent,  xhui  lh«  supposed 
increase  of  weight  was  a  deceptioD,  irising  from  vapour  condeniiog 
Ml  the  surface  of  the  glass  vessel  in  which  tbe  experimeot  was 
made.     Lavoisier  had  previously  atcertained  the  tame  thing. 

It  does  not  seem  neocKsry  to  give  a  psilscular  moouU  of  tbe 
KiMUDder  of  Count  Rumford's  wrkingt.  Hb  two  vcdtnoes  of  essm 
we  of  a  very  niseeUaneous  nature,  ^d  die  meat  importBDt  of  to* 
taayt  we  republicalions  of  those  papers  whidi  have  beett  already 
BOticcd.  "loe  seventh  essay,  in  which  ,the  Count  endewoured  10 
prove  tbirt  fluids  jire  noncondacbirs  of  heat,  has  been  sufiBcieDtiy 
orfttted  by  the  JDore  decisive  eriperimeots  c^  suhsequest  cbemiols. 
Indeed  the  Connt  hinself,  though  ^mndaatly  ohstiDRte,  appears  at 
hK  *o  have  given  op  his  opinion.  TYie  essays  on  the  treatment  of 
tbe  poor,  ca  cooking,  on  ehimnies,  end  on  the  management  of 
fiiel,  are  not  very  susceptible  of  abridgment.  His  paper  pnhlisheii 
in  the  I^ulosophical  TnnsactioD^  for  1804,  entitled,  An  Inquiry 
ooneeraiiig  the  Nature  of  Heat  and  the  Modes  of  its  Comouinie*-' 
tioB,  ^es  us  a  number  of  curious  facts  ratpectior  tbe  efiect  of 
surfhce  eo  tbe  beating  and  coolit^  of  bodies.  But  the  pMhlimlMn 
of  Mr.  tiCsfie's  book  on  heat,  in  whicfa  tfais  anb^eot  is  ttceled  of  at 
■ittch  greater  length,,  and  much  more  completdy,  have  dqirived 
this  essay  of  most  «f  its  interest.  It  is  not  necesnry  to  notice  iba 
papers  }Nd)ltsbed  hy  tlie  Count  in  Nichobmi's  Joomal  for  1865.  An 
amlioe  of  his  last  paper,  On  the  Quuitity  of  Heat  evolved  during 
tbe  Conrinistion  of  diflerent  Bodies,  was  given  in  the  first  paper  ia 
the  dikd  Toluiae  of  tbe  Annaii  oj  Pkiteaop/iy,  to  wbich  1  b^ 
leave  40  refer  ibe  reader. 
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Ott  Deiv.    Rj  Dr.  Wellfi. 

fTo  Dr.  TbonsM.) 
8UI, 

lit  Emw  oa  Dew  hu  lately  liceo  honoured  in  the  Qnaitetl^ 
litevfetr  with  s  CriticisB)  by  Dr.  T.  Voob^,  the  depth  and  variety  at 
wlme  knottledge  entitle  hiBi^  pertiapi,  to  be  comdered  ta  the 
•BKMt  learned  man  io  tlui  country.  I  meatioD  hb  name  thui 
opeel^t  becBiue  I  am  confident,  that  be  faaa  too  much  of  the  spirit 
«f  an  Bagjiab  gentleoMn  ever  to  daue  to  conceal  bis  beiog  tbe- 
■u^or  of  any  paUicait<»>»  in  which  he  dttciMM*  the  ncrits  of  a 
liMMy  woric  of  another  priTate  pnsoa.  With  rapeet  to  the  did- 
cinn  of  my  Wofk,  indeed,  be  clearly  ihoTn,  that  he  is  die  writer  et 
it,  by  the  manner,  in  which  he  ipeaki  of  bit  own  wotkt  at  in 
chMe. 

I  am  BeceMarily  much  pleased  with  the  general  coBimeBdation, 
which  \am  been  bestowed  upoti  my  £hw  by  one  of  hii  high  laak  in 
literature.  Am  WTCial  of  nia  oberfatioD^  Jwtrevet^  reapoctiog  k- 
do  not  appear  to  me  entire^  jatt,  I  beg  leave  to  tu^e  a  F^y  to 
theae  thianKh  the  mediiBa  of  yow  Jonnal. 

I.  Dr.  Young  hai  cnUed  my  theory  a  aimple  and  oimota  ceuK^ 
<)Uifioe  ot  principlet  dedaeed  nun  tlie  diMxmrles,  concemmg  faeRr> 
by  Mr.  Leslie^  sai  other  tiuemn.  On  tbii  pcnnt  I  (hall  otfer  a 
wwpemarics. 

1.  The  laquiry  ^  Count  Rumford,  and  the  Shsay  of  Ur. 
LeiUe,  were  bath  puUi^ed  in  1804,  and  in  then  works  are  to  be 
feund  all  the  new  &ct>  retatitig  to  heat,  which  I  haw  taken  htma 
etheninfomiingmyibeoryfrftew.  Whether  Coont  R.  ever  after- 
wards treated  erf  atmofpheiiaal  appearance!  ia  unknown  to  me ;  bat 
ftlr.  L.  publiibed,  nine  yean  after  his  Ssuy,  a  ymk  on  heat  and 
TDoisttHe,  in  which,  ^leeably  to  At  opinion  of  JUJatotle,  the  yio- 
ductioa  of  dew  i*  attr^ted  to  the  conaeosatioa,  hy  the  cold  of  the 
night,  of  watery  vapour  didiued  through  a  (ibnudenble  portion  of 
the  atmospheie.  Now,  when  the  great  ingeniuty  of  Mr.  L.  is  oon- 
sidered,  if  the  theory  i^  dew,  which  I  have  pfofx»ed,  be  an  obviwa 
coniequeace  of  hia  own  discoveries,  it  would  assuredly  have  occurred 
to  him,  in  that  long  mtct  of  time,  since  he  l»s  shown,  tbdt  the 
sutgect  of  dew  bad  in  the  naanwhile  occupied  his  attention. 

2.  Your  own  various  publications  demonstrate,  both  that  you  are 
weU  aoquaioted  with  die  modern  discoveries  req)ecting  heat,  and 
that  you  have  attended  closely  to  atmospherical  appearances;  yet  I 
remember,  that  yon  asked  roe,  at  an  accidental  meeting,  shortly 
before  the  publication  of  my  Essay,  what  my  epiaion  was  on  the 
fomiatHH)  of  dew,  giving  as  a  reason,  that  you  were  yourself  igno- 
rant of  its  cause. 
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3.  Even  Dr.  Young,  though  his  Lectures  on  Natural  Philnophy 
proTe  him  to  hare  beeo  well  skilled  in  the  new  doctriDe  of  beat, 
has  advanced  in  that  work  an  opinion  upon  the  cause  of  dew,  in  tin 
most  ordinary  form  of  its  occurrence,  which  has  not  the  least  ctm- 
nection  with  any  modern  discovery,  as  I  shall  more  particularij 
mention  hereafter. 

1  might  proceed  in  thii  way  coniiderably  further ;  but  what  has 
been  said  is,  1  think,  sufficient  to  establish,  that,  when  regard  is 
paid  to  the  imperfection  of  the  human  understanding,  my  theory  of 
dew  is  not  aa  obvious  consequence  of  the  recent  doctrine  of  heat. 
My  explanation,  indeed,  of  the  immediate  cause  of  dew  is  aH»> 
gether  independent  of  that  doctrine,  being  grounded  on  .the  simple 
fiict,  that  bodies  always  become  colder  than  the  neighbouring  air 
before  they  are  dewed,  and  was  consequently  open  to  the  discovery 
of  every  person  since  the  invention  of  thermometers.  It  is  tros, 
that  the  next  step  in  my  theory  could  not  lure  been  taken,  without 
^he  assistance  of  the  late  discoveiies  o(  others,  and  this  has  beea 
unply  acknowledged  in  my  Essay. 

.  n.  "  Dr.  Wells,"  says  Dr.  V.,  "  appears,  in  hb  historical 
Account  of  the  doctrines  relating  to  the  nature  and  causes  of  dew, 
to  have  undertaken  to  aSbrd  us  complete  information  respecting  the 
aentJments,  not  only  of  Aristotle  and  Theoubraatus,  but  also  of  the 
"  most  distinguished"  philosophers  of  modem  times:  some  of  the 
works,  however,  of  the  persona  whom  he  mentioiu,  and  tome  of 
the  latest,  have  most  unaccountably  escaped  his  attention."  In  thii 
sentence  there  are  two  small  mistakes,  which,  from  my  respect  for 
the  author,  I  must  suppose  unintentional,  though  they  give  point 
to  Eiis  statement.  The  first  relates  to  the  engagement  into  which  he 
regards  me  to  have  entered  concerning  the  opinions  of  preceding' 
.writers  on  dew;  for  I  never  gave  the  slightest  hint,  that  could  lead 
him  to  the  conclusion  which  he  has  made.  I  knew  that  mv  account 
of  opinions  on  the  cause  of  dew  was  incomplete ;  and  well  it  might 
be,  since  the  whole  of  it,  with  the  accompanying  refutations,  does 
not  occupy  more  than  three  pages  of  my  Essay.  But  my  health,  at 
tjie  time  of  its  being  drawn  up,  was  in  such  a  state,  that  I  scarcely 
hoped  tliat  I  should  ever  finish  my  work,  and  my  notes  were  so 
written,  that  no  person  besides  myself  could  make  use  of  them.  I 
comjiosed  therefore  in  haste,  and  had  neither  leisure  nor  strength  to 
search  pulilic  libraries  for  all  the  works,  which  I  wished  to  consult. 
i  certainly  thought,  however,  that  what  I  had  collected  contained 
every  thing  of  much  importance,  which  had  been  said  upon  my 
subject.  The  second  mistake  consists  in  his  applying  the  words 
"  most  distinguished,"  which  were  used  by  me  concerning  the 
authors,  who  hail  given  opinions  oi^  the  formation  of  ice  in  India> 
to  those  who  had  trented  of  dew. 

I  pass  now  to  more  imponant  matters.  Dr.  Y.  in  support  of 
what  he  has  said  respecting  some  very  late  and  important  works, 
connected  with  my  subject^  having  most  unaccountably  escaped  my 
attention,  gives  a  long  extract  from  the  *<  Hechercbn  sur  la  Cha- 
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leor"  of  Mr.  Prevost,  publiihed  in  1792.  This  work  was,  indeed, 
nnknown  to  me  when  I  composed  my  Essay ;  but  Dr.  Y.  1  presume 
waa  igaonot,  whea  he  wrote  his  Criticism,  that  the  very  passages, 
which  he  has  cited,  are  cootained  in  another  and  much  later  work 
on  heat  by  Mr.  P.  uaaccompaoled  with  any  intimatioo,  that  they 
Were  copied  from  a  preceding  publicatioo.  Mr.  P.'s  later  woric, 
which  was  printed  in  1809,  was  first  seen  by  roe  in  1812,  two 
years  before  my  Essay  came  out.  What  appeared  to  me  the  moM 
worthy  of  attention  in  the  passages  cited  by  Dr.  Y.  was  spoken  of 
in  one  of  my  notes,  p.  79-  I  meationed  there,  very  distinctly,  that 
Mr.  P.  had  already  accounted  for  the  eSect  of  clouds,  in  diminish- 
ing the  cold  of  the  air  at  ni^t,  by  making  this  to  depend  upon 
thdr  preventing  the  escape  of  its  heat  by  radiation  to  the  heavens, 
bnt  only  impliedly,  that  he  had  accounted,  in  this  way  also,  for  a 
nnubtr  effirct  produced  by  them  upon  the  temperature  of  bodies  oii 
the  surfiice  of  the  earth,  as  I  said  only,  that  he  did  not  seem  to  have 
known,  that  they  have  a  much  greater  effect  upon  the  temperature 
of  such  bodies,  than  upon  that  of  the  air.  My  full  meanmg  was, 
that  Mr.  P.  did  not  seem  to  know,  that  the  degree  of  cold,  which 
is  prevented  by  clouds  from  appearing  on  the  surface  of  the  earth, 
is  much  greater,  than  that  which  iliey  prevent  from  appearing  in 
the  air  ;  or  in  other  words,  that  he  was  ignorant,  that,  bodies  oa 
the  surbce  of  the  eanh  become  much  colder  than  the  air  in  a  clear 
night,  this  being  one  of  the  principal  facts,  on  which  my  theory  of 
dew  is  built.  7'bat  I  had  no  desire  to  conceal  any  thing  which  Mr.' 
P.  had  said  upon  this  subject  is  shown,  by  my  referring  to  the  latest 
work,  in  which  he  has  mentioned  the  effect  of  clouds  upon  the 
heat  of  the  earth  and  atmosphere  at  night,  anct  by  my  referring, 
likewise,  in  three  diferent  parts  of  my  Essay,  (p.  68,  7'*»  and 
118,}  to  Count  Rumford  as  supposing,  that  the  earth  is  cooled  by 
radiation  at  night ;  since  it  cannot  be  thought,  tfaa^  although  uo- 
acqijainted  with  both  of  thote  authors,  I  should  withhold  the  know- 
ledge of  the  possessions  of  one,  and  yet  repeatedly  speak  of  similar 
possessions  of  the  other. 

I  have  said  in  the  preceding  paragraph,  that  Mr.  P.  did  not  seem 
to  know,  that  the  earth  ever  becomes  colder,  at  its  surface,  than 
the  air  by  radiation.  My  reasons  are,  1st,  That  he  has  not  men- 
tioned this  lact :  2d)y,  1  hat  he  has  said  what  is  equivalent  to  a 
denial  of  it  in  his  late  work,  Du  Calorique  Rayosnant,  p.  249 : 
and  Sdly,  That  it  is  apparently  in  opposition  to  an  observation  of  hb 
friend  Mr.  Pictet,  from  whom  he  seems  to  have  derived  all  the 
facts  which  he  has  related  in  this  disquisition  on  the  eSect  of  clouds ; 
for  that  philosopher  found,  that,  although,  in  clear  and  calm 
nights,  the  heat  of  the  air  decreased  from  the  height  of  75  feet 
above  the  ground  to  within  four  lines  of  it,  yet  a  thermometer, 
lying  upon  the  ground,  and  having  its  bulb  slightly  cov»ed  with 
eanh,  "  precisemeot  enterree,"  was  higher  than  all  those  whidi 
Were  suspended  in  the  air  above  it. — Pictet  svr  U  Feu,  p.  160. 

Cioot^lc 


SM  OnDr,  WeU^s  £t«v  m  Dm/.  [Apwt, 

Cwfliduiof  thenKpotatowhicliDr.  Y>  h«s  spriled  Mi  qoota- 
tioo  Uo\a  Mr.  P.j  I  ilull  veature  to  examiiie'  this  a  little  ctg«e!}E. 

1.  WbM  hu  hitherto  bees  called  by  me  Mr.  F.'s  exblmation 
of  tbe  effect  of  clouds,  U  night,  upea  the  temperature  of  the  sur-^ 
fiuM  of  ibe  eutb  fuul  of  the  lower  umosphere,  is.  ia  reality  only  a 
cmjeetwM;  iar,  1st,  It  ii  deuoiaLtwted  by  himself  aa  "  £lsm  d'l£& 
plieatioa : "  2(lly,  It  is  supported  by  no  experiment :  Sdly^  it  tahea 
as  established}  ibat  air  can  radiate  heat,  whereas  he  says  in  p.  24  of 
bis  Ifljt  work,  "  Qq  peid  auppasert  que  les  molecules  de  V'air 
fayonnent-" 

S.  Mr.  P.  QKOtions,  that  clouda  aesd  beck  to  the  earth  a  U^ 
more  heat  than  tiansparent  air  can  do ;  which  is  equivalent  to 
affirming,  that  clouda  altH  the  teniperature  <^  bodies  upon  the 
•urface  of  the  earth  at  night  only  a  little.  Nothing  can  show  mure 
strongly  Mr.  P.'a  want  of  practical  knowledge  apon  this  subject; 
since  I  have  given  in  my  Essay,  p.  32,  sa  instance  of  the  tempera- 
ture  of  grass  having  riiea  15°  ia  less  than  45  mioutea,  on  the  sky 
bsGomtog  cloudy. 

S.  It  ]S  remarked  by  Mr.  P.  that  the  c^teratton  of  clouds,'  ii) 
keeping  the  surbce  of  the  earth  warm  at  night,  is  exactly  siuulaTf 
"  exactemeut  comparable,"  to  that  of  cloathiBg  on  the  hutnaa 
body ;  and  Dr.  ¥.  assents  to  this  observatjoo.  Now  it  appears  to 
me,  that  Tery  diaaimllar  thiogis  are  here  asofounded  together. 
Cloaths  keep  us  warm  by  being  bod  condjictvrs  of  heat ;  but  clouds 
itarm  the  eanh  by  radiating  heat  to  it.  Hence,  the  effect  of  clouda 
is  immediate,  but  cloatbs  require  to  be  applied  some  tine,  befere 
they  completely  answer  their  purpose.  Cloathing  must  touch  the 
skin  to  produce  its  full  effect,  whereas  clouds  produce  theirs  at  the 
greateat  tUstaoce.  The  thicker  our  cloathing  is,  the  warmer  it 
tenders  our  bodies ;  but,  if  a  cloud  be  sufficiently  dense  to  prevent 
the  heat,  that  is  radiated  into  it,  from  passing  through  its  inter-> 
ttices,  the  earth  is  kept  as  warm  by  it,  as  &r  as  the  principle  of 
ladiation  is  concerned,  as  it  would  be  by  one  many  times  deeper. 
This  is  shown  by  a  piece  of  cambric  preventing  the  occtureoce  of 
cold  00  the  earth's  surface,  from  radialuo,  as  e&ctualiy  as  a  thidc 
blanket. 

4.  Annexed  to  the  disquisition  of  Mr.  P.,  are  two  meteorolo' 
gical  facts  communicated  to  him  by  Mr.  Pietet.  One  is,  that  upon 
a  night  in  January,  1777,  ■  thermometer,  suspended  in  the  open 
air,  rose  nearly  3^°  of  Fafar.  in  the  qiace  of  an  hoor,  the  weather 
having  to  the  mean  time  become  cloudy.  This  was  observed  by 
himselfj  but  it  does  not  appear,  that  he  afterwards  made  an/ 
similar  <^»ervations.  Ilie  second  is  given  on  the  authority  ot 
husbandmen,  who  are  said  constantly  to  find  that,  though  other 
oircamstances  are  fevourable  for  die  production  of  dew,  none,  or 
almost  none,  appears,  if  the  sky  be  cloudy ;  and  that  hoar  frosts, 
which  are  so  frequently  injurious  in  spring  and  autumn,  do  not 
occur  iv  thoae  seasons,  during  cloudy   weather.     These  bctt>  if 
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■naadcred  in  thensdves,  sre  eolaioljr  very  importaBt,  hat  llbty  tr* 
not  new,  tboi^b  they  appear  to  ukn  been  thought  wo  bj  Dr. 
Yoaog,  both  bff  their  being  brought  io  support  of  bit  position,  th«( 
i  hsd  been  anticipated  in  several  of  the  apioious  contuaed  iq  mjr 
flsny,  which  I  had  regHiM  as  original,  spd.bjr  the  we,  whi^  hq 
bM  made  of  die  It^ick  ebancter,  in  preaeotitw  Mr.  Pictet'a  woid* 
Mhli  readers.  With  respect  to  the  first  frc^  I  rderred  ia  pw  7^  (^ 
mjr  Essay  to  Mr.  Wibon'r  being  icc|UAinted  with  it,  and  as  Ui 
ohserrsciou  coBCeming  it  appewod  in  1766  in  the  ££a.  Phil. 
IWm.  his  daia  to  the  discoireTy  most,  by  the  eomnao  rale  in  socb 
cases,,  be  heU  supesior  to  that  of  Mr.  P.,  wfaoae  CDmnturication 
apoa  it  was  not  published  till  l'i'J2,  Beddes,  Mr.  W.  formed  his 
condnsion  froB  several  obaervatioBB,  vheteas  Mr.  P.  has  girea 
onlr  a  tingle  one.  But  the  aame  fiict,  thoi^h  in  forms  soncnlHt 
difereat,  was  kanwa  to  two  antbon  antencK  to  both  Mr.  W.  and 
Mr.  P.  For  liord  Baoea  savs,  Nat.  Hist  §  666,  "  Star-like 
nights,  Tea,  and  bngbt  moooshine  nights,  are  vtijer  than  doudy 
o^ts ;  and  Prafnsor  A.  Wilson,  of  Glasgow,  has  mentioDed, 
Phil.  Tnas.  177l>  ^^^  on  a  winter  Mgbt,  d«riog  whidi  Uw 
stmosidwre  wa  sevend  times  misty  aad  clear  altenwtely,  he  obaened 
a  dtermoBBCte,  nspended  ta  the  air,  slwaj^s  to  rise  hoea  a  half  to 
a  whole  degiee,  whenever  the  former  state  began,  aad  to  fiUl« 
iDuch,  as  aoon  as  the  weather  became  sereae.  lo  legard  ta  the 
&c(i  related  by  Mr.  P.  on  the  Mthertty  of  hunhaodiaen,  I  shall 
only  say,  that  Aristotle  expressly  meatioDS,  that  neither  dew  iwr 
honr  frest  occurs  except  the  night  be  clear,  and  that  the  aant 
«bKrvation  has  been  aude  by  many  other  authors  prior  to  Mr,  t. 

5.  Mr.  PievoM  says  at  the  end  of  bis  dis(}iHsit)«n,  that  all  the 
bets  men^ned  by  Mr.  Pictet  may  be  accounted  for  od  the  prin- 
cijries  previously  established  by  him  ;  but,  as  I  have  prowd,  I 
thiak,  that  he  did  not  know  that  the  sHr&cc  of  tbe  eartb  ever 
becomes  colder  than  the  atmosphere,  by  radiation,  any  exptaoatioa 
he  could  ofier  itf  those  fects  must  necessarily  be  imperfaet. 

Having  now,  I  think,  shown,  that  nothing  ia  ccwtaioad  in  tha 
ntract  given  by  t>r.  Y.  from  Mi.  Premst  that  required  bong  taken 
notice  o^  in  my  E*say,  besides  what  he  has  said  on  the  eSect  of 
clouds  on  the  temperature  of  the  eurtb  aod  air  at  night,  I  shall 
meotioti,  in  jnatice  to  this  philosc^her,  that  the  Essai  d'Explica- 
tioQ,  just  discusud,  has  risen  considerably  in  my  estimation,  since 
I  knew,  that  it  had  been  giveiKto  the  world  so  long  ago  as  in  ]  792 ; 
for  as  I  had  before  aupposed,  that  he  had  been  aausted  in  fenaingit 
by  tbe  works  of  Count  Rumford  and  Mr.  Leslie  on  heat,  which 
tvere  published  in  1804.  His  (pinion,  therefore,  on  tbe  effect  of 
clouds  m  keepog  the  earth,  and  lower  atmosphere,  warm  at  night, 
appears  to  me  now  not  Mly  to  be  en^ly  ori^nal,  but  to  eihibit  • 
d^iree  of  knowledge  oo  the  subject  of  nidiaat  heat,  which  I  did  not 
«^c«ve  bad  been  poaseascd  by  any  persim  at  the  time  of  its  publi' 
cation. 
.  lU.  I  mentksMd  in  a  note  in  the  lOStb  page  td  my  Bs»j,  that 
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1  bad  ODce  intended  to  offer  an  explanation  of  some  rery  curioiu 
4ri»ervations  on  dew  )>j  a  French  author,  Mr.  B.  Prevost,  but  tfaat^ 
fearing  to  prove  very  tedious,  I  had  afterwards  ^ren  up  the  des^n. 
1  intimated,  however,  that  my  explanation  would  have  beeOt  ia 
great  measure,  derived  from  the  doctrine  of  radiant  heat.  On  thu 
Dote  Dr.  Y.  has  remarked,  that  if  I  had  been  as  solicitous  to  attend 
to  the '  labours  of  ray  contemporaries,  as  I  had  been  laudably 
anxious  (the  expressions  are  his)  to  recur  to  those  <^  my  prede- 
cessors, I  might  have  said,  not  that  the  experiments  of  Mr  P. 
might  be  easily  explained,  but  that  they  actually  had  been  explained 
in  a  similar  manner  by  one  of  my  own  countrymen,  thai  is,  by 
himself. 

If  Dr.  Y.  ascribes  to  me  here  a  designed  inattention  to  what  he 
)iBs  written  upon  Mr.  P.'s  experiments,  he  is  very  much  in  error^ 
but,  if  he  means  only,  that,  from  want  of  sufficient  diligence,  1  bad 
never  read  the  explanation  given  of  them  in  his  Lectures,  he  is,  I 
believe,  perfectly  correct.  For  I  do  not  recollect  my  baring  seen 
that  explanation  before  I  met  with  it  in  his  Criticism,  and  I  have  no 
Dote  of  it  among  my  papers,  though  these  contain  a  considerable 
number  of  references  to  his  5 1st  lecture,  and  one  to  the  60th. 
The  cause  of  my  not  having  examined  an  intermediate  one,  which 
contains  the  explanation  spoken  of,  I  take  to  be  this,  th&t  having 
gone  to  a  public  library,  with  the  view  of  consulting  his  work, 
while  in  haste,  fiar  the  reason  formerly  mentioned,  to  finish  my 
£ssay,  and  not  finding  in  the  Index  a  single  reference  under  the 
word  "  Dew,"  to  any  of  his  lectures,  I  searched  no  further. 

But,  admitting  that  I  had  been  acquainted  with  Dr.  Y.'s  expla- 
nation of  Mr.  P.  s  experiments.  1  ^ould  not  have  been  prevented 
by  that  circumstance  from  oSering  one  myself,  if,  from  other 
reasons,  I  had  been  inclined  to  do  this ;  since  he  treats  of  only  a 
part  of  those  experiments,  and  leaves  unanswered  several  important 
questions  relating  to  this  part ;  whereas  I  should  have  treated  of  the 
whole  of  them,  and  have  attempted  to  answer  aU  (he  questions  to 
which  they  give  rise.  I  proceed  now  to  justify  the  opinion  which  I 
have  thus  ventured  to  give  respecting  the  inadequacy  of  Dr.  Y.'s 
explanation.  In  the  prosecution  of  this  undertaking,  I  shall,  in 
consequence  of  the  indefinite  manner  in  which  the  explanation  is 
expressed,  endeavour  to  show  from  collateral  circumstances  what  it 
cannot  be,  rather  than  prove  in  a  direct  way  what  it  is  not. 

The  e^iperiments,  considered  by  Dr.  V.,  comprise  some  of 
the  most  important  tacts  relating  to  the  formation  of  dew ;  he, 
therefore,  that  can  account  for  them  fully,  must,  in  my  opinion, 
possess  the  true  theory  of  that  appearance.  But  that  this  was  not 
the  case  with  Dr.  Y.,  When  he  published  his  lectures,  is  proved  by 
the  following  passage  in  the  very  lecture,  which  contains  the  expla- 
nation in  question.  "  The  dew,  which  is  deposited  upon  vegetables, 
Is  partly  derived,  in  the  evening,  from  the  vapours  ascending  from 
the  heated  earth,  [whence  is  the  other  part?] — and  towards  the 
morning  from  the  moisture  descending  from  the  air  abovt,  as  it 
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liegias  to  csd/.  Sbnethncs,  bowenr,  io  wanter  weather,  the  dew 
begina  to  descnd  to  the  enuiDg."  Far,  what  coDiiesion  with  tlie 
doctrine  o£  radiatkui  hu  this  tbaatf  of  the  dew,  which  is  deposited 
hj  tbc  mnoflpiiere,  and  in  wfau  does  it  ^flfer  from  that.which  waa 
inrcnted  bof  Aristotle  1  la  Klu  naiwei  it  say  be  said,  that  if  Dr., 
Y.  had  entertained  a  just  notion  of  the  cams  of  dew,  he  would  not 
lunre  conjeoCBied,  tkat  the  Eemerkible  cold  observed  by  Mr.  Wilson 
on  snow,  in  conjunctioa  with  hoar  &ast,  a  substance  admitted  by- 
Dr.  ¥.  ta  be  fn^^t  dew,  might  arise  fistn  the  contact  of  sir  occa- 
aioning  the  snow  to  meh  mors  readily ;  iL  39S ;  nor  have  eup- 
poeed,'  that,  when  the  surface  of  a  loetal  remains  dry,  in  the 
neigh  bo  uriiood  of  a  juece  of  ghua  which  is  covered  with  motitwre, 
this  wises  fram  the  different  attractioDS  lor  moistuie  in  those  bodies 
while  of  theeaiBe  temperature,-  i.  709  ;  since  both  of  these  facts 
mutt  now,  I  think,  if  he  considen  them  fully,  appear  to  him  to 
owe  their  eKpkmtion  to  the  doctrine  of  radiation  ol  neat.  Having 
offered  this  argument  in  the  fint  place,  as  being  of  easy  compre- 
hension, I  pass  to  others  of  a  difiereot  kind,  which  1  am  afraid  I 
AaU  na  be  able,  for  various  reaseas,  to  render  very  perspicuous. 
To  facilitate  reference,  i  shall  place  at  the  bottom  of  thk  page  all 
that  he  lAs  tranKribed  in  his  Criticism  from  hia  Lectures  concenw 
ing  Mr.  P.'s  experiments.* 

The  account  given  by  Dr.  Y.  <^  such  of  Mr.  P.'s  experiments  at 
be  means  to  consider,  is,  to  my  apprehension,  involved  in  much 
obscurity,  part  of  which  would  have  been  prevented  by  his  men- 
tioning, that  the  experiments  were  made  upon  a  glazed  window- 
frame,  pertaining  to  a  room  the  air  in  which  was  wanner  than  that 
wifliout.  '  But,  notwithstanding  that  these  circumstances  were 
known  to  me,  I  mistook  one  of  his  facts  on  the  first  reading  of  his 
statement,  and"  was  not  undeceived,  until  1  consulted  Mr,  P.  In 
Mr.  P.'s  apparatus  a  thin  rectangular  {datt  of  metal  is  attadied  to 
the  inner  or  outer ^ide,  iir  the  warn  or  cold  side,  (to.use']>.  V.'a 
exprcssicHi,]  as  occasion  may  require,  of  a  pane  of  glasa  of  the 
window,  in  such  a  manner,  as  to  be  surrosuided  fay  a  margin  of  bate 
glass.  When,  therefore,  Dr.  Y.  qiokc  of  moisture  being  deposited 
OB  the  glass  neer  the  metal,  I  naturally  concladed,  as  I  remembered 
the  construction  just  described,  thai  the  portion  of  glass  meant  was, 
the  naked  margin  on  the  same  side  with  the  metal.  But  on  loiddng 
Into  Mr.  P.  i  found,  that  Dr.  Y.'a  meaning  mint  be,  that  the 
moisture  was  deposited  on  the  glassy  surface  immediately  opposite  to 


.of  dew  i  aud  Ur.  BeDcdlcl 
Prcvntt  hu'itaown,  thkt,  in  general,  wbcncier  iht  metal  i(  placed  on  ibe  waroer 
■ide  of  the  e''")  *^  bumidity  ii  depoiited  more  coplouly,  either  on  ilself,  or  on 
the  ftan  near  it,  [na  in  the  case  of  (he  ikulter]  t  <hal  wtreo  it  it  m  the  colder 
tide,  it  otilher  receiTei  the  hemidity,  nor  pemlli  Iti  d«pnlllttn  on  tho  (hui  t  bet 
(bat  Ibe  addition  nf  a  tecond  piece  of  elait  met  ttte  melal  deilroyi  the  cjfrcl,  and 
a  second  piece  of  rnelaJ  restore!  if.  It  appears,  that,  from  ill  properties  nilh 
rnpect  to  rtdiMnt  heal,  ibc  nutnUfc  tarftict  prudtfcn  Ibne  cCmIi  bj  p(«*entiBf 
rao^  cMMHankoMaa  either  of  heal,  or  af  eoU  to  the  tftm."  , 
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the  metaL  If  thii  interpretatioa  be  admitted,  bis  staten>eot>.as  fiir 
u  it  reaches,  seems  to  me  quite  correct,  except  where  itisioid, 
that,  when  the  metal  is  on  the  warmer,  or  inner,  side,  the  humidity 
is  depoiited  more  ct^iously  either  on  (he  metal,  or  on  the  glassy 
lurface  opposite  to  it  j  ance,  according  to  Mr.  P.,  it  may  a{^>ear 
on  both  8t  the  some  time. 

My  remarks  im  Dr.  V.'s  eiqtlanatloa  will  chiefly  refer  to 
what  takes  place  on  the  colder  or  outer  side  of  the  window.  This 
learned  autnor  has  Hud,  that,  when  the  metal  is  placed  upon  the 
warmer  or  inner  side  of  the  glass,  the  humidity  is  deposited  more 
copiously  on  its  outer  surface,  but  has  not  mentioned  where  the  less 
humidity-  occurs.  He  has  compared,  therefore,  a  thing  that  is 
known  with  somethine  that  is  unlnxnvn,  as  lar  as  his  accowit  .of 
iacts  is  concerned,  'iliis  defidency  ia  to  be  supplied  from  Mr.  P., 
who  informs  us,  that  the  Uss  humidity  occurs. on  glass  similarly 
exposed  with  the  former,  but  having  no  metal  attached  toils  inaer 
surface.  The  appearance,  consequently,  oa  the  bare  glass,  from 
being  influenced  by  fewer  circumstances,  and  being  that  with  which 
the  other  is  compared,  is  to  be  regarded  as  the  standatti  fact,  -  But 
surely  we  must  be  able  to  explain  a  aUndard  fact,  before  we  can 
fully  account  for  any  deflection  from  it.  No  sufficient  reastm, 
'  therefore,  could,  in  my  opinion,  have  possibly  been  ofiered.  by  Dr. 
Y.  for  the  greater  quantity  iif  moisture  on  the  outer  sur&ce  of  glass, 
to  the  inside  of  which  a  metal  was  affixed,  while  he  was  ignorant, 
why  moisture  appeared  in  tiny  quantity  on  bare  glass  similarly 
jriaced  with  the  former,  which  I  must  conclude  he  was,  from  the 
reason  given  by  him  for  the  formation  of  dew  upon  vegetables,  the 
relations  of  the«e  tubstances  and  of  gloss  to  that  fluid  being  the 
same,  or  nearly  the  same. 

But  it  is  manifest  to  me,  for  another  reason,  that  Dr.  V.  could 
not  have  given  an  ndequate  explaoBtion  of  the  facts  related  by  him 
from  Mr.  P.,  which  is,  that  he  was  unacquainted  with  certain  con-: 
ditions  necessary  for  the  appearance  of  those,  which  ocfur  on  the 
outside  of  the  window,  for  they  are  not  described  by  Mr.  P.,  and 
Dr.  Y.  seems  never  to  have  made  any  experiments  himself  upon 
this  subject.  The  conditions  are,  I,  The  exposure  of  the  widdaw 
to  a  considerable  extent  of  the  heavens :  2.  Stillness  of  the  air : 
3.  Clearness  of  the  sky. 

Again : — ^The  heat  of  the  air  in  the  room  is  a  given  condition  { 
but  wh^ce  is  the  radiant  cold,  to  use  an  expression  rendered  neces- 
sary  by  Dr.  Y.'s  mode  of  accounting  for  the  appearances,  which 
enables  the  outer  surface  of  the  gloss  to  condense  the  watery  vapour 
of  the  atmosphere  ?  It  cannot  be  furnished  by  the  neighbouring 
air,  since  this  body  must  be  usable  to  give  more  ihan  what  ia  pos- 
sessed by  itself,  and  unless  the  glass  becomes  colder  than  the  air, 
the  latter  will  not  deposit  moisture  on  the  former.  If  it  he  now 
said,  that  the  outside  of  the  window-glass  becomes  colder  than  the 
ajr.  by, receiving  cold,  \s'liich  is  radiated  to  it  by  the  heavens,  to 
employ  frill  an  expreasign  authorised  by  Dr.  ¥.,  it  will  be-rcpHedit 
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that  this  source  of  cold  cannot  be  resorted  to  for  the  Temoral  of  tbe 
present  diiEcuIlj,  since,  I  think,  I  hare  showii,  that  Dr.  Y.  w» 
Ignorant  of  the  necessity  of  a  dear  sky  for  the  success  of  any  of 
Mr.  P.'s  experiments,  and  unless  the  sky  be  clear,  tlie  outer  surfase 
of  the  window-glass  will  not  be  rendered  colder  than  the  atmosphere 
by  radiation. 

To  conclude  the  consideration  of  Dr.  Y.'s  claim  to  havinejustly 
accounted  for  the  facts  related  by  Mr;  P.,  I  shall  remarK,  that 
although  his  explanation  could  be  made  to  apply  to  the  whole  of 
them,  and  all  their  attending  circumstances,  still,  as  it  was  never 
verified  by  experiments,  that  would  admit  the  existence  of  no  cause 
•f  the  appearances  observed,  but  tliat  which  is  assigned  by  him,  it 
-  can  strictly  be  regarded  in  no  other  light  than  in  that  of  a  con- 
jecture.* The  conjecture,  however,  was,  I  believe,  oripnal; 
it  was  most  baftpy  too,  since,  if  admitted  to  be  just,  it  cnm- 
pletely  accounted  for  several  important  circumstances  in  Mr. 
P.'s  ezperimeDts.  If  th^n  its  learned  and  ingenious  author  had 
e^tablisbed  its  truth  bv  Acts  clearly  seen  by  himself,  and  had  after- 
warda.pursued  the  subject  of  dew  through  its  various  ramifications, 
by  means  of  the  clue  which  would  have  thus  been  obtained,' he' 
must  soon  have  acquired  a  knowledge  of  the  theory,  which  has- 
latdy  been  submitted  by  myself  to  ihe  consideration  of  the  learned, 
and  which  he,  as  a  member  of  that  body,  has  pronounced  to  b£ 
just.  But,  I  must,  on  the  other  hand  be  permitted  to  say,  that,  if 
Dr.  Y.,  ft^getting  that  Newton  became  a  glass^nder  in  the 
service  of  science,  will  n^Iect  to  employ,  for  the  increase  of 
natural  knowledge,  the  slow  and  laborious  method  of  observation 
and  experiment,  and  wilt  frequently  exhibit  his  speculations  in  a 
manner,  unsuited  to  the  capacities  of  ordinary  men,  he  ought  not 
to  think  it  strange,  that  opinions,  advanced  by  him  on  difficult 
points  of  phitosophy,  are  not,  agreeably  to  his  own  remark  at  the 
end  of  the  Criticism,  recuved  as  truths  beyond  doubt,  and  are  often 
not  understood.  I  am.  Sir, 

Your  most  obedient  humble  servant, 

lM4*m,  FU.  19,  1815.  William  Charlks  WbllS; 

*  In  p.  4TS  af  the  moad  *al«nic  of  Dr.  Y.'i  work  od  Natural  nilloiopliy  Ii 
Ibe  fotlawiim  paaucr : — "  Matt  of  thr  facu  [related  by  Hf  r.  P  ]  imy  ftrhapi  be 
explftlDrd  b;  Mr.  Lnltc'a  dltcoKrlei."  Utact  I  naturally  Rnncluded,  th&t  tb« 
■nlbor  hiqiKir  at  the  time  of  hii  pub1i>htn[  that  work,  rrpirdcd  liii  FiplanBlimi, 
pot  only  aia  co^ectare,  bit  aia  co^tetntt  Inapplicable  to  the  nhole  of  tbe 
faeti  ubierred  by  Mr.  P.  I  haie  very  lately  Itaraed,  bawever,  that  Dr.  Y.'tflrtf 
volume  Kai  printed  V°r  ibe  ittmd.  What  ii  tnid,  therefore,  by  fain,  mpeetinf 
IkecaueorihoKfacti,  ialbepiMBKeqwitcdlDtali  Crilicisai  rroai  ihejirH  Toliime, 
nut  be  held  to  mpir-ede  wbat  it  cited  by  nt  In  the  be(innin(  of  Ihb  not*  from  Ibe 
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Brpertmenti  to  datermine  the  Definite  Fraportien*  m  whkii  the 
Elements  of  Organic  Nature  are  comltned.  By  Jicob  BencU^^ 
M.D.  F.K.S.  Tpofessor  of <%eimstr]r  at Stockbolu. 

HI.  Anaii/sis'  of  the  Ternary  Omdes, 

{CMui^itd  from  p.  1S4.] 

Suhilancet  not  Acid. — I  mentioned  before  that  the  ttxnurj  oxidw 
composed  of  carbon,  hydrogen,  and  oxygen,  hare  a  strong  ten- 
dency to  combine  with  uUne  basei  i  and  that  in  these  combinatians 
they  «ct  the  part  of  acids,  l^ey  posseaa  the  acid  characters,  how- 
ever, in  very  difiereot  degiees.  Many  of  thetn  posKsa  the  pro- 
perty of  combining  at  the  uae  time  with  the  strong  acids,  aa  U 
the  case  with  tanoio,  and  almoet  all  the  extractive  and  coIouriDg 
tnatters.  These  oxidea  then  are  phced  near  the  middle  of  the 
electro-chenical  chains  and  their  affinities  dimini^  in  prcmortion 
as  they  approach  the  poitU  o/*  indifference  of  that  chain.  The  only 
ternary  oxide  which  contains  nitncum,  is  a  strong  alkali;  and  tM 
^ternary  oxides^  which  contain  nitncum^  have  likvwise  propertica 
opposite  to  those  of  vegetable  sufastances.  They  lie  on  the  other 
aide  of  the  point  ^S  indifierence  of  the  electro-chemical  cb^n  ; 
their  tendency  to  tuoitc  with  acids  being  more  distinct  than  to  com- 
bine with  bases. 

T1)e  ternary  oxides  already  analyzed  are  all  of  a  decided  electro- 
negative character,  so  that  chemistry  nves  them  the  name  of  acids ; 
if  we-  exce^  tannin,  the  acid  properties  of  which  are  however  very 
distinct. 

It  is  known  that  die  resins,  fat  oils,  gums,  extracts,^  &c.|  form 
insoluble  compounds  with  various  metallic  oxides.  These  combi'- 
nattons  are  generally  stated  in  such  a  manner  in  our  Manuals  of 
Cbetnistry,  that  a  reader,  whose  attention  is  not  specially  directed 
towards  these  objects,  considers  these  combinations  as  the  only  ones 
of  which  thes^  organic  bodies  are  eapablfe :  and,  in  iBct,  they  Are 
&e  only  oaes  which  are  recoc;nized  by  some  striking  property. 
These  insoluble  combinations  of  ternary  oxides  with  binary  oxides 
beltmging  lo  the  class  of  salifiable  basesj  makes  it  probable  that 
there  exists  a  general  affinity  betweei^  these  Rrnary  oxides  and 
bases.  ~  It  is  easy  to  convince  ourselves  of  th^  truth  o£  this  su^icioa 
1^  eq>eriment. 

Gum  b  precipitated  by  subacetate  of  lead,  and  sugar  has  the 
property  of  rendering  lime  more  soluble  in  water.  These  facts 
were  ascertained  without  the  consequence  bt^in^  drawn  from  them, 
that  these  combinations  owe  their  existence  to  a  general  affinity 
between  saline  bases  and  vegetable  bodies,  in  consequence  of  which 
gum  ought  to  have  an  affinity  wjth  lime  and  wgai  for/toide (^ lead. 
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If  we  poor  BUgar  into  « lolutioD  of  sobacetste  of  lead,  no  pre- 
cipfute  takei  place.  But  we  should  deceire  ounelves,  were  we  to 
cooclode  from  tbu,  that  sugar  does  not  combioe  with  oxide  of  leadi 
or  that  it  does  aot  fbm  an  iiuoluble  cotopound  with  that  oxide.  A 
solmion  of  sugar  not  ooly  dissolves  oxide  of  lead ;  bat  by  a  long 
digestion  it  coqilnnes  with  an  excess  of  that  oxide,  aad  fermg  an 
insoluble,  light,  white,  and  bulky  compound.  This  compound 
dtssolvea  in  acetate  of  )e»d,  aubacetate  of  lead  is  formed,  and  the 
nigar  is  disengaged.  I  shall  hare  occasion  M  speak  more  of  this 
combination  beiow.  If  we  pour  some  drops  of  caustic  amntooia 
into  a  solution  of  sugar  of  milk,  we  do  aot  observe  any  change. 
The  ammonia  acts  as  a  re-agent,  just  as  if  the  sngar  of  milk  were 
not  present.  We  should  deceive  oursdves  were  we  to  conelnde 
fuMa  this  that  sugar  of  mJtk  and  ammonia  have  no  affinity  for  eacli 
other.  We  have  only  to  macerate  at  the  teropaature  of  122°  k 
stdutian  of  sugar  of  milk  with  oxide  of  lead,  and  then  to  drop  a 
litde  ammonia  into  the  filtered  liquid,  lliis  liquid,  whieb  is  a 
oomlwaation  of  sugar  of  milk  and  oxide  of  lead,  b  decotnposed, 
and^  an  insoluble  compound  of  sugar  of  milk  witli  an  excess  of 
Mtide  of  lead  is  preapitated.  lliiB  precipitation  is  bwing  to  the 
affinity  of  ammonia  for  sugar  of  miikj  wnich  it  divides  with  the 
<aide  of  lead. 

It  is,  ia  general,  ^ery  difficult  to  obtain  neutrtl  coanbiiMtions 
with  these  substances;  at  least  unless  this  can  be  dose  when  they 
are  in  soludon  in  wafer,  which  has  the  same  action  on  them  as  on 
the  metallic  oxulea  placed  round  the  point  of  indiflerence  of  the 
dectro-cbemical  chain ;  as  the  oxide  of  bismuth,  antimony,  tel- 
larium,  &c.  We  know  that  it  ia  impossible  to  obtain  a  neutral 
nnriate  ct  these  oxides,  by  treating  them  with  Ikjuld  muriatic 
acid ;  we  obtain  only  an  ioaotuble  nibmuriate  and  a  soluble  muriate 
with  an  enormous  excess  of  acid.  In  the  same  manner  when  we 
digest  a  solution  of  common  si^ar,  or  sugar  of  milk,  with  oxide  of 
lead,  wo  obtain  only  an  iosoluble  compound  with  an  excess  of 
(Hcide  of  lead,  and  a  soluble  combioatioo  with  an  enormous  excess 
of  sugar.  If  you  pour  ammonia  into  a  Bolution  of  Bugai-,  nothing 
indicates  that  the  substances  combine,  and  the  ammonia  evaporates 
from  that  solution  as  easily  as  fron^  pure  water.  But  if  you  expose 
sugar  in  powder  to  the  action  of  ammoniaeal  gas,  the  sugar  absorbs 
the  gas,  and  forms  with  it  a  compound.  Here  the  same  thing 
takes  place  as  when  rai  expose  oxide  of  antimony  to  the  action  3l 
muriatic  acid  gas.  Tliese  observations,  I  conceive,  not  only  prove 
that  the  ternary  vegetable  oxides  have  a  general  tendency  to  com- 
bine with  sali&ble  bases ;  but  they  point  out  also  the  reasons  why 
this  general  tendency  has  hitherto  remained  unnoticed. 

To  be  able  to  speak  of  these  combinations  it  will  be  necessary  to 
give  them  names,  and  I  thought  it  would  be  agreeable  to  tbe  prin- 
dpTes  of  tbe  chemical  nomenclature  to  name,  for  example,  a  com- 
tMJUtion  of  sugar  with  oxide  of  lead,  according  to  the  diffident 
de^^reet  of  saturatioo,  lacckarale,  tuii-saccharate,  super  satcharate 
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of  lead.  In  the  same  tnaoDer  I  s\aS\  use  the  terms  gutamaies^ 
amytaleS)  taccetactates,  to  denote  the  combiiiBtioDs  of  gum,  itircli, 
sugHr  of  milk  with  Mline  base*. 

There  is  still  u  circumstaoce  relative  to  the  combinatioD  of  the 
ternary  oxides  with  the  saline  bases,  which  deserves  to  be  men- 
tioned here.  An  ex<x»*  of  these  bases,  especially  the  stronger 
ooes,  decomposes  a  great  part  of  the  ternary  oxides  in  difiierent 
W9ys,  uEUflllv  producing  a  great  qusntiiy  of  carbonic  add.  The 
ternary  mioea  least  exposed  to  this   decompoeition  are    these : 

1.  yvliose  atoms  of  oxygen  are  equal  in  ngmher.to  those  of  some 
one  of  the   other  elements,   ot  surpass  them   in   number :   and 

2.  when  the  ratio  of  the  hydrogen  to  the  oxycen  is  less  than  id 
waUr.  Such  is  the  case  with  most  of  the  acids  analysed.  If  the 
Htoms  of  carbon  and  hydrogen  surpass  in  number  those  of  osygea 
to  a  certain  amount,  the  temaiv  oxide  has  a  great  tendency  to 
undei|;o  deeomposition  from  the  action  of  the  salifiable  bases. 
Such,  for  example,  is  the  case  with  gallic  acid,  tannin ;  and,  to  a 
certain  extent,  with  acetic  acid.  When,  on  the  other  hand,  die 
atoms  of  each  of  the  combustible  elements  surpass  four  ot  five  ' 
time^  then  of  oxyg«n,  the  temai;  oxide  is  more  permanent:  so 
that  those  oxides  are  best  preserved  which  have  either  a  great  ex- 
cess of  combustible  atoms  or  ot  oxygen.  Of  consequence^  heozoio 
acid  and  the  fiit  oils  are  but  insensibly  altered  by  the  aclioo  of 
j|llfi(]iDe  bodies. 

This  is  the  reason  why,  when  the  ternary  oxides  are  gradually 
decomposed,  either  by  the  influence  of  air  and  water,  or  of  acids, 
their,  atoiaa  arrange  themselves  in  such  a  manner  as  to  form  new 
products,  in  which,  on  one  side,  the  oxygen  is  in  excess,  and,  on 
the  other,  the  atoms  of  the  combustible  elements  greatly  surpass 
those  of  the  oxygen.  Thus  sugar  is  converted  into  carbonic  acid 
and  alcohol  by  fermentation ;'  and  gallic  acid,  hy  the  influence 
c^  an  alkali,  yields  on  one  side  water  and  carbonic  acid,  and,  on 
the  other,  an  extractive  matter  abounding  in  carbon,  to  which  it 
(iwes  its  dafk  colour.  Perhaps  it  would  be  useful  to  class  the  ter- 
nary oxides  into  :  ],  Oxides  not  easily  decomposed  in  consequence 
of  flittr  cxc^ess  of  oxygen ;  such  as  oxalic,  citric,  tartaric  acids,  &c. 
2.  Oxides  eatily  decomposed  in  consequence  of  the  equilibrium  of 
tlicic  eleaientS]  wliich  is  easily  destroyed  by  a  small  force ;  such  as 
inunin,  gallic  acid,  sugar  of  milk,  common  sugar,  &c.  3.  Ox- 
ides not  easily  decomposed  in  consequence  of  the  excess  of  tlieir 
votiibusCible  atoms;  such  4s  benzoic  acid,  resins,  fat  oils,  &c. 

L$t  us  now  turn  our  attention  more  particularly  to  the  ternary 
Qxides  ^^tiUtte  of  acid  properties, 

10.  Coimiion  Sugar, 

I  dige^ed  a  solution  of  sugar  with  oxide  of  lead.     At  first  the 

oxide  dissoly.cd,  but  pfter  the  digrstioa   had  been  continued  fur 

sometime,  it  was  converted  into  n  light  white  powder,  by  which 

ifip  ivfiolp  liquid  vffls  reii'lercd  opakc.     I  sc|nrated  the  white  poffdef 
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on  a  filter,  washed  it  with  boiling  water,  and  dried  it  in  a  vacuum. 
Tliii  tulHtaace  is  a  new  comluiiBtioD  of  sugar  and  oxide  of  lead. 
It  ii  quite  insoluble  in  water,  light,  white,  and  destitute  of  taste.  - 
The  acids,  even  carbonic  acid  gas,  separate  the  sugar  from  it. 
When  heated  to  a  cehain  point  it  tekes  fire,  and  continues  to  bum 
of  its  own'accord,  leaving  as  a  renduum  oxide  of  lead  mixed  with 
metallic  lead.  It  appeqrs  to  contain  no  combined  water.  1  have 
not  been  able  to  procure  this  substance  quite  free  from  carbonate  of 
lead ;  but  it  b  eas^to  determine  how  'much  of  it  is  present  by  dis- 
solving-it  in  acetate  of  lead,' which  does  not  act  upon  the  carbo^ 
Date.  By  this  means  I  found  that  in  the  subsaccharate  of  lead 
tmployed  in  my  experiments,  there  was  Ij-  per  cetjt.  of  carbonate 
©f  lead  J  for  10  parts  dissolved  in  acetate  of  lead  left  0"15  of  car- 
tkHiateof  lead  undissolved. 

Two  parts  of  the  subsaccharate  of  lead,  when  burnt,  left 
1-1728  of  oxide  of  lead ;  but  we  must  subtract  0-03  for  carbonate 
c^  lead,  that  is,  0-025  of  oxide  of  lead,  and  0-005  of  carbonic 
acid.  There  remains  M478  for  the  oxide  of  lead,  and  Q'QIH 
fta  the  si^r;  so  that  the  subsaccharate  is  composed  of 

Sugar 41-74   ....   100 

OxWeof  lead ofraC   ....  13if6 

100*00 

I  repeated  this  analysis  several  times,  and  the  results  varied  lic- 
tweea  138  and  140  of  oxide  combined  with  100  of  ^nigar.  The 
reason  of  this  variation  seems  to  be  the  difficulty  of  discovering 
when  the  oxide  of  lead  is  entirely  penetrated  with  sugar.  When 
any  of  it  remains  uncombined,  it  is  obvious  that  the  analysis  will 
give  an  excess  of  base.  The  oxygen  of  139-6  of  oxide  of  lead  is 
0-98; 

If  we  digest  the  above-mentiotied  subsaccharate  in  a  solution  of 
sugar,  a  part  of  it  dissolves,  and  forms  a  clear  liquid,  wirh  a  slightly 
vellow  colour,  which  contains  lead.  But  the  quantity  of  thb  metnt 
u  very  small  when  compared  with  that  of  the  sugar,  of  which  tlkc 
solution  appears  to  contain  an  excess  in  the  form  of  super-eaccharate. 
When  evaporated  it  leaves  behind  it  a  syrupy  mass,  which  does  not 
crystallize,  and  which  attracts  humidity  from  the  atmosphere. 

The  crystalline  form  of  sugar  does  not  lead  us  to  suspect  that  it 
contains  water.  I  reduced  it  to  a  fine  powder,  and  dried  it  in  a 
vacuum.  Ttie  loss  of  weight  was  only  0-1  per  cent,  I  took  ten 
parts  of  this  sugar,  and  mixed  them  with  40  p»rts  of  yellow  oxide 
of  lead,  reduced  to  a  fioe  powder,  end  iieatcd  to  redness  after- 
wards. I  digested  this  mixture  in  water,  in  the  heat  of  a  water- 
bath,  till  the  oxide  of  lead  had  absorbed  all  the  sugar.  I  then  put 
it  into  a  vacuum  and  dried  it.  The  loss  of  weight  was  0-SS.  I 
then  heated  it  to  212^*  in  a  vacuum ;  but  it  sustained  no  farther  loss 
of  weight.  This  loss  must  have  been  water  combined  with  the 
sugar;  for,  on  dissolving  the  saccharale  in  nilric  acid^  not  a  single 


204  Oa  the  D^ite  Froporitent  vi  "wkieb  ih*       [April 

bubble  of  carbooic  add  gas  nude  its  escape.  Thi*  Bhowi  thit  the 
sugar  had  sot  undei^ooe  decompcsUioo.  Fioai  thb  esj>eruaeDt  U 
^ipeait  that  sugar  in  its  ordinary  itate  is  a  compound  d 

Sugar 94-7   lOO 

Water 53  ......      5-6 

10(H) 

But  5'6  of  water  contain  4*941  of  oxygen,  which  Is  exactly  the 
half  of  that  found  in  the  oxide  of  lead  with  which  the  sugar  m 
combined  in  the  sub-saccharate. 

I  took  five  pvts  of  sug*r  dried  in  a  vacuun,  and  put  them  into 
a  small  glass  exactly  Heighed,  the  mouth  U  which  was  corered 
with  paper.  I  put  this  gloss  in  a  jar  over  mercury,  and  then  fiU^d 
the  jar  with  ammoniacal  gas.  The  gas  was  slowly  absorbed ;  the 
aiwar  contracted  in  bulk,  and  its  surnca  acquired  so  dtrong  a  cTy»- 
tulline  lustre  as  to  appear  hmnid.  The  getnrated  combioation  was 
a  dense,  coherent,  fiesible  mass,  which  might  be  cut  with  a  knife. 
It  exhaled  the  t>doHr  of  ammonia.  The  alwiption  cf  ammoaiaad 
gas  continued  for  four  days;  but  I  left  the  sugar  in  the  gas  24  hours 
after  it  was'  Saturated.  It  had  gained  0-26  of  its  weight.  This 
comblnatibn,  which  I  consider  as  a  neutral  sacdiarate  of  aitamonia, 
is  composed  of 

Sugar ..,  90-000   100 

Ammonia  . . . , 4-!)30   5*49 

Water  of  combination . .     5*070 5*60 

100-00 

But  5.49  ammonia  coataia  3'5  of  oxygen,  which  is  half  the 
'quantity  that  the  water  contains,  and  ^th  of  the  oxygen  in  the 
OKide  of  lead, 

0-4  of  sugar  dried  in  a  vacuum,  gave  by  combustion  from  0-2S7 
to  0-24  of  water;  and  from  0607  to  0.C1  of  carbonic  acid  gas. 
Hence  it  follows,  that  sugar  is  composed  of 

Hydrogen , 7*05 

Carbon 41-4a 

Oxygen 51-47 

100*0 

But  we  have  saen  ttiat  in  these  100  parts  of  sugar  there  are  5-S 
of  water;  containing  4-«77^  oxygen.  Now  4.67725  x  11  xi 
5L-4497S.  Hence  it  follows,  that  the  947  puts  of  pure  sugar 
C(mtained  ten  times  that  quantity,  or  46*77^^)  ^^'^  consequently, 
that  sugar  contains  ten  times  as  much  oxygen  as  the  water,  live 
times  as  much  as  the  oxide  oT  lead,  and  20  times  as  much  as  tlie 
ammonia  with  which  it  was  combined  in  the  compounds  men- 
tioned above.  r~        i 
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0-9675  of  ■ubucchante  of  lead,  equmlenl  to  0*4  of  nigar, 
produced  by  combuttiim  from  0-2S0  to  0-231  of  water;  and  from 
0-6SO  to  OeSZ  of  carbonic  acid  gB§.  Hiis  gires  from  6756  to 
6-785  per  cent,  of  bydrogcn,  aod  Erom  44*2  to  '44*836  of  carbon. 
AcoMnnng  to  tlua  analyiis  mgar  is  coniposed  of 

HydrogcD 676S 

Carbon 44-200 

Oxygen  *...•, 49*015 

lOOiKK) 

llie  ^ffmoce  between  these  two  analyiea  u  to  be  ascribed  to 
the  presence  of  water  in  the  first  analysis.  It  cannot  be  ascribed  to 
the  presence  of  carbonic  acid  in  the  subsaccharate  employed  ;  fbf 
tliis  would  occasiao  a  dioiinution  in  the  weight  of  the  carbon  tbund, 
as  well  as  an  aogmentation  of  that  of  the  oxygen,  since  angai  con- 
tains much  man  carbon  and  modi  less  oxygen  than  carbonic  acid. 

But  we  have  seen  that  sugar  contains  five  times  as  much  oxygen 
as  the  oxide  of  lead  with  which  it  is  combioed,  and  ten  times  as 
much  as  the  water.  Hence  it  ought  to  cont^n  either  five  or  ten 
lolumes  of  oxygen.  When  we  compare  the  weights  of  its  elements 
with  one  another,  we  find  that  it  is  composed  of  100  +  12  C  -|- 
21  H.    This  gives  per  cent. 

Hydrogen 6*802 

Carfion 44115 

Oxygen 49*083 

100-000 

A  result  which  conies  veiy  Dear  the  actual  analysis.  Some  readers 
will  probably  think  it  likely  that  the  21  H  ought  to  be  either  20 
or  24,  in  order  to  be  double  the  number  of  atoms  either  of  oxygen 
or  cartxm  ;  but  it  is  evident,  that  the  difierence  in  the  quantities  of 
water  which  onght  to  be  produced  by  the  combustion  of  sugar, 
according  to  either  the  one  or  the  other  of  these  suppoutions,  is  so 
considerable,  that  it  would  make  a  very  sensible  difierence  in  the 
resnlt  <^  Ac  analysis.  And  we  shall  see  afterwards,  that  such  a 
projx>rtion  between  the  oxygen  and  hydrogen  characterizes  tfae 
substances  which  do  not  yield  mucous  acid  when  acted  upon  by 
nitric  acid. 

To  obviate  the  olnection  that  the  saccbarate  analyzed  might  con- 
tain  some'othf^  body  besides  sugar,  1  decomposed  a  certain  qoah- 
tity  of  it  by  mixing  it  with  water,  through  which  1  passed  a  current 
of  carbonic  acid  gas,  I  filtered  the  liquid,  and  concentrated  it. 
It  yielded  pure  white  crystals,  which  pouessed  all  the  properties  of 
common  sugar. 

I.likewise  burnt  a  part  of  it,  and  obtuned  Jrom  0-4  of  sugar, 
'  dried  in  a  vacuum  in  a  hot  sand-bath  ;  0-2346  of  water,  and  0-628 
cf  carbonic  acid,  which  makes  in  100  paits 
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HydrogeD .- 6-891 

Carbon 42-704 

Oxygen 50-405 

100-000 

Now  it  is  evident  that  itiis  is  21  O  +  24  C  +  44  H }  that  is  to 
ny,  that  it  contains  I O  +  2  H  more  than  pure  sugar,  and  as  much 
less  than  the  sugar  which  I  have  before  analyzed ;  so  that  this  last 
sugar  contains  only  half  the  water  of  combination  of  the  other. 
As  this  was  the  last  of  all  the  experimema  described  in  this 
memoir;  and  as  it  was  made  iust  at  the  time  when  otiier  circum- 
stances obliged  me  to  desist,  1  hare  not  had  an  opportuDity  ot  re- 
peating it.  It  would  have  been  interesting  to  iiaeant  by  what 
accident  one  half  of  the  water  of  corobiuaiion  had  been  removed. 
Theoard  and  Gay-Lussac  found  sugar  compoaed  of 

Hydrogen 6*90 

Carbon 42-4? 

Oxygen 60-63 

100-00 
This  ctuncides  with  niy  last  analysts. 

1 1 .  Sugar  of  mUk. — The  sugar  of  millc  employed  in  the  follow- 
ing expenoients  was  purified  by  repeated  crystallizations.  It  tvas 
then  reduced  to  powder,  and  dried  at  212°  in  a  vacuum.  Gay- 
liussac  and  Thenard  found  sugar  of  milk  composed  of 

Hydrt^en 1 7-341 

Carbon 38-825 

Oxygen.. 53-634 

't  00-000 
I  burnt  0'4  of  tarn  of  milk,  which  produced  0'244  water,  and 
0*5805  carbonic  acid.    From  these  data  sugar  of  miUc  is  composed 
flf 

Hydrogen 7-167 

Carbon 39-474 

Oxygen 53353 

100-000 

These  numbers  correspond  almost  exactly  with  the  supposition 
that  sugar  of  milk  is  composed  of  one  volume  of  oxygen,  one 
volume  of  carbon,  and  two  volumes  of  liydrogen.  According  to 
that  supposition  it  is  composed  per  cent,  of 

Hydrogen 7*019 

Carbon 39-819 

Oxygen 53-162 

JOO-OOO 
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We  on  hardly  doubt,  therefore,  that  crystallized  lugar  of  milk 
iJcompoKd  <tf  O  +  C  +  2  H.  But  it  would  be  a  mistake  to 
soppoM  that  pure  mgar  of  milk  has  such  a  composition.  It  ooa* 
tains  combined  water  >a  well  as  common  sugar.  If  it  be  fused  at  a 
temperature  not  sufficiently  high  to  decompose  it,  a  great  deal  of 
water  b  disengaged,  which  isnot  formed  by  any  alteraticHi  in  the 
si^ir,  as  it  reoiRiiu  colourless  and  gives  a  colourless  solution.  To' 
succeed  in  this  ciqieriment  it  must  be  made  on  a  very  small  scale. 
Common  sugar  does  not  give  out  any  water  till  it  begins  to  become 
brown. 

To  determine  the  quantity  of  water  in  sugar  of  milk,  I  made  an 
experiment  simitar  to  that  made  with  common  sugar.  1  took  three 
parts  of  sugar  of  milk  and  mixed  them  with  20  parts  of  oxide  of 
lead,  and  digested  the  mixture  with  a  little  water,  till  the  whole 
sugar  was  absorbed  by  the  oxide  of  lead,  and  the  mass  was  reduced 
to  die  coosisteDce  of  a  thick  paste.  Iliis  mass,  dried  in  a  vacuum 
at  the  ordinary  temperature  of  the  atmosphere,  lost  0-34  of  its 
wei^t.  When  heated  to  212''  in  a  vacuum,  it  sustained  an  addi- 
tional loss  5>f  0*04,  making  in  all  0-38,  equivalent  to  12333  per 
cent.  These  12j-  contain  10-8  of  oxygen,  which  is  the  fiftb  ntrt 
of  all  the  oxygen  contained  in  the  crystallized  sugar  of  milk.  The 
small  deviation  is  too  inconsiderable  to  be  owing  to  any  thing  else 
than  an  error  in  the  experiment.  Hence  it  foUows,  that  sugar  of 
milk  is  combined  with  a  quantity  of  WHter,  which  contains  one 
^rth  as  much  oxygen  as  itself.  Experiment  in  that  case  ought  ta 
have  given  12-04  of  water,  instead  of  12-333. 

To  determine  the  capacity  of  saturation  of  sugar  of  milk  I  di- 
gested a  mixture  of  it  and  oxide  of  lead  in  water,  in  a  corked  ' 
phial;  the  oxide  bad  been  obtained  by  burning  oxalate  of  lead  in. 
an  open  vessel,  because  the  oxide  thus  prepared  is  in  the  state  of  a 
very  line  powder.  On  attempting  to  assist  the  solution  of  the  oxide 
by  heat,  1  found  that  the  temperature  must  not  be  raised  higher 
than  140°,  because  at  a  higher  temperature  the  sugar  of  milk  is 
decomposed  by  the  action  of  the  oxide  of  lead  ;  the  liquid  becomes 
brown,  and  assumes  an  empyreumatic  odour,  though  it  has  not 
been  raised  to  the  boiling  temperature.  Bouillon  Lagrange,  and 
Vogel>  have  already  observed  this  property  of  sugar  of  milk  to  be 
decomposed  bv  the  more  powcrfiil  bases. 

A  strong  solution  of  sugar  of  milk,  digested  during  eight  hours 
with  oxide  of  lead,  gave  a  colourless  milky  solution,  of  a  taste  a 
little  sweet,  alkaline,  and  astringent.  This  solution  contained  a 
small  quantity  of  a  white,  light,  and  mucous  matter,  which  was 
easily  separated  from  the  oxide  of  lead  undissolved,  by  agitating  the 
vessel.  I  poured  the  solution,  liolding  the  mucous  matter  sus- 
pended upon  a  filter;  and  as  the  liquid  pasised  very  slowly,  I  pla -ed 
it  under  a  glass  Jrf,  iuto  which  1  had  iniriMluced  a  quantity, of  moist 
hydrate  of  lime,  in  order  to  absorb  the  cartxinic  acid  gas  of  the  air, 
Upd  prevent  the  liquid  from  being  affected  by  it. 
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The  mucous  oplter  renHuning  on  the  fiker  had  some  memblance 
to  oxide  of  tio.  When  dried  io  >  -mcouiii  h  was  KUu-tnaspwut, 
aod  greyUh  coloured.  Whflo  heatfld  to  213°  in  ■  ncoum,  it  give 
oat  wat«v  «nd  became  jrellow.  Hii*  yellow  ntatter  when  otpoied 
to  the  direct  rajrs  of  the  mid,  ia  deeoinposad  id  a  few  nimttct.  It 
becxNOits  At  first  greeOf  and  then  grey.  DecompoaMl  by  condm- 
tioD  it  gara  S3-639  per  cent,  of  oxide  of  Icftd.  Heooe  it  vm 
cotDpOBcd  of 

Snmr  of  milk. SS-47I    lOODO 

Oxide  of  lead 63-529   17415 

IfKKNW 

Tlese  174-15  of  oxide  of  lead  contaia  12-45  <^  aijgea;  but 
we  hare  aeea  that  sugar  of  milk  coiAtains  I ZJ-  water,  or '  100  sugar 
of  milk  are  combing  with  14  warer,  ia  wlitch  there  are  12'245  of 
oxygen.  It  ia  therefore  clear  that  in  the  saccoJactate  of  lead  ana- 
l^ed,  the  sugar  of  milk  ought  to  contain  fevr  limn  as  mucli 
oxygen  as  the  oxide  of  kad. 

A  part  of  the  filtered  liquid  mixed  with  caustic  ammonia,  depo- 
■iled  an  abundaut  precipitate,  posseasing  all  the  characteis  of  the 
abofe-described  saecolate,  except  the  mucous  aspect  and  the  pel- 
Itoddily  after  desiceation.  It  became  equally  yellow  when  the 
water  tit  combination  was  driren  off.  Analysed  by  ctnnbiution 
it  gave  64-14  per  cent,  of  oxide  of  lead.  Treated  by  neutral  acetate 
^  lead  it  gare  a  little  carbonate  of  lead,  to  the  presence  of  whieh 
it  probably  owes  its  difference  from  the  saccokite  abore  described. ' 

Another  part  of  the  liquid  evaporated  to  dryness  gave  a  gummy 
and  transparent  mass,  which  did  not  attract  moisture  from  the 
ctmosphere.  When  dri^d  at  212°  in  a  vacuum,  it  swelk  up,  be- 
tomea  fW>thy,  and  acquires  a  yellow  colour.  Analyzed  br  com- 
bustkm  It  left  18'12S  per  cent,  of  oxide  of  lead.  I  comider  thii 
EUbetance  as  a  super-uccolate  of  lead.     It  is  composed  of 

Sugarof  milk 81-877   100 

Oxide  of  lead 18-123    22-1 

Thas  it  ai^ieara  that  ia  the  niper-saecolate  the  sugar  of  milk  is 
etnnbined  with  -^  of  the  qwatity  of  base  as  in  the  neutral  laccolate. 

For  — u—  —  21-7?«  The  error  in  the  result  is  owiog  to  the  im- 
possibility of  drying  the  gammy  combinatioa  without  txporing  it  to 
a  temperature  at.  which  it  begins  to  undergo  decomposition  to  which 
its  yeUow  colour  is  owing. 

Oxide  (tf  lead  digested  widi  sugar  of  milk  qipeara  at  fint  not  in 
the  least  altered.  It  is,  however,  cooverted  into  a  subsaccolate  of 
lead.  When  well  washed,  and  dried  in  a  vacuum  in  the  tem- 
perature of  212°,  it  forms  a  yellow  powder,  Wb«i  analjned  by 
combustion  it  leaves  87*2  per  cent  of  oxide  of  lead.  Hence  it  is 
composed  of 
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Suprof  milk 12-8  100 

Oxide oflead.... 87-2   681 

lOO-O 

But  174-15  X  4  =  696-6;  hrnce  it  follows,  that  In  the  tub- 
«accolate  the  sugar  of  milk  is  combined  witli  four  times  as  much 
base  as  in  the  nwitral  accolate. 

As  it  is  easier  to  obtain  this  last  combination  with  excess  of  oxide 
Ib  a  stttt  ei  puritjr  than  the  others,  I  consider  (be  result  of  its 
ansljilb  aa  nearer  the  truth  thaathat  erf  4e  others.  It  is  clear  that 
die  sugar  of  mitt  and  oxide  of  lead  in  it  ought  to  contain  equal 

ntitfes  of  osygen.     Wl  of  oxide  of  lead  contain  4^65 ;  and  we 
sec  inuoe^atetv,  from  other  data,  ^t  the  sugar  of  miKc 
euriit  to  eontaia  esaem  the  same  quantity. 

I  exposed  fire  parts  of  palrerized  sugar  of  milk  to  the  action  of 
ammoniacat  gas ;  their  actioD  mi  each  other  was  xtrj  slow,  espe- 
'  cially  at  the  commeBcement.  The  afaaorotion  ctmtinned  fi>r  15 
daya.  The  sugar  of  milk  had  then  diminished  a  little  in  bulk,  and 
had  aasumad  a  yellowish  colour,  owisg  to  some  sKgfat  alteration  in 
its  composition.  It  now  weighed  5-63,  and  exhaled  a  strong  smell 
•f  aramoiwi.  1  left  h  under  a  glass  jar,  not  shut,  and  weighed  it 
at  the  end  of  eTctr  half  hour.     It  diminished  in  weight-  with  a 

Sreat  deal  of  rapidity,  to  that  after  two  hours  tt  weighed  ouly  5*93. 
fter  this  1  found  that  it  scarcely  lost  any  more  weight;  for  in  IH 
hours  the  kxs  did  not  exceed  0-05.  From  this  we  see  that  sugar 
of  milk  forms  at  least  two  ssccolates  of  ammonia,  in  which  the 
proportions  of  ammonia  are  as  1  :  2.  Now  we  have  seen  that  100 
parts  of  crystallized  sugar  of  milk  coutaie  ]2|  per  cent  of  com- 
noed  water,  aad  that  the  same  quantity  of  sngar  of  milk  abswfas 
12*4  of  ammonia.  The  oxygee  of  this  lait  is  6>7,  and  that  of  the 
first  10-9,  or  reiy  nearly  twice  as  mudi ;  so  that  we  bare  here 
found  the  same  ratio  between  the  ammoDia  and  the  water  of  com- 
bination as  in  common  sugar.  And  thou^  the  sugar  of  milk  ab- 
sorbed a  little  more  anmonia  than  it  ought  to  have  done  accwding 
to  calculation,  this  seems  to  have  beco  owing  to  a  commencement 
of  decompontioD  in  it.  In  &ct,  when  saccolate  of  aramom*a  wa* 
dissdred  m  water,  and  muriatic  aeid  mixed  with  the  ac^iiot),  tbert 
was  a  disengagement  <rf  some  carbonic  acid,  which  sufficiently  ex^ 
plains  the  excess  of  ammonia  absorbed.  I  ought,  besides,  to  malt* 
the  general  observation,  that  the  tendency  of  sugar  of  milk  to  bt 
decompoaed  by  the  bases,  which  appears  to-  exceed  that  of  tanaln 
«id  gallic  acid,  prerenis  any  trf  my  experimeQts  on  its  capacity  ef 
■atuiation  from  being  decisive;  but  as  they  corresp(»d  suffiriartly 
with  the  [Tnbable  composition  of  sugar  of  milk>  I  consider  them  as 
probably  very  near  the  truth. 

Supposing  crystallized  sugar  of  milk  to  he  O  +  C  -f  2  H,  and 
fhat  It  contains  a  quantity  of  water  the  oxygen  in  which  is  ^  ^ 
the  whole  foukd  in  the  substance,  there  ought  to  remain  for  pure 
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sugar  of  milk  40  -f  5  C  -f  10  H,  or,  tccordbg  to  ibe  compo- 
titioD  of  saccolnte  of  ammoDia,  8  O  +  10  C  -f  16  H,  which  cod- 
stitute  per  cent. 

Hydrogen 6-385 

Carbon 45*267 

Oxygen 48-S48 

100-000 

Sugar  of  milk  then  contains  more  carbon  and  len  aiygtat  than 
common  lugar.  ThU  explain*  wby,  when  we  bum  ths  compound 
~of  thoe  two  bodies  with  oxide  of  lead^  the  fiist  reduces  mudi  mote 
lead  than  the  other.  We  understand  also  why  sugar  <rf  tntlk  is 
more  easily  carbonized  than  common  sugar. 

12,  Gum  Arabic. — I  mixed  caustic  ammonia  with  a  filtered  and 
hwling  solution  of  gum  arabic,  I  then  mixed  it  with  a  solutioa 
of  subnitrate  of  lead,  likewise  boiliiw  hot.  I  took  care  not  to  add 
enough  to  precipitate  the  whole  of  the  gum.  1  decanted  off  Uie 
liquid  from  the  precipitate,  which  I  washed  repeatedly  with  buling 
water.  I  then  lubjected  it  to  pressure,  and  dned  it  in  a  vacuum, 
finally  exponng  it  to  the  heat  of  212°. 

When  analyzed  by  combustion,  the  gummate  of  lead  left  for 
residue  38'25  per  cent  of  oxide  of  lead.  It  was  therefore  com* 
posed  of 

Gum   61-75   100400 

Oxideoflead SH-25   62-105 

100-00 
The  oxygen  of  these  62')05  of  oxide  of  lead  is  4-44.  To  ob- 
tain a  subgummate  of  lead  I  digested  a  solution  of  gum  with  oxide 
of  lead.  A  aubgummate  was  formed,  very  heavy  and  coherent ; 
but  which  could  not  be  entirely  sqnrated  torn  the  gummy  liquid. 
Of  course  I  was  unable  to  analyze  it. 

0'648  of  gummate  of  lead,  equivalent  to  0-4  of  gum,  produced 
by  combustion  0-2297  of  water,  and  O-6I7  of  carbwic  acid,  equi- 
nilent  to  6-75  per  cent,  of  hydrogen,  and  41-956  of  carbon. 
•  0-4  of  gum  arabic,  in  the  state  trf  a  fine  powder  and  dried  in  a 
vacuum  at  the  temperature  of  212°,  produced  by  combustion  0*231 
mter  and  0-6196  of  carbonic  acid,  equivalent  to  6-788  per  cent 
cf  hydrogen  and  41-906  of  carbon.  Hence  itapppears,  diat  dried 
cum  arable  contains  no  water ;  for  it  is  probable  that  gumroate.c^ 
bad  oaimot  retain  water  with  greater  fon:e  than  the  other  combina* 
tions  having  oxide  of  lead  for  their  base.  Gum  anbic  is  then 
composed  as  folkws : 

Hydrogen 6-788 

Carbon ^ 41-906 

Oxygen v 61-SOC 


..100- 


^iooglc 
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But  we  see  that  gum.  irabic  ou^  to  coDtsin  1 2  times  u  much 
water  u  the  base  t^  which  it  is  saturated .-  for  4*44  x  12  =  53-28. 
This  small  difference  ought  to  be  ascribed  to  a  small  error  io'  the 
analjufl,  or  in  the  preparation  of  gummate  of  lead ;  wlucli  eiror  is 
in  the  }«c8em  case  increased  12  fold  in  the  calculation.     But  if 

'gum  atabic. contain  12  atoms  of  oxygen  it  must  contab  IS  of  cat- 
boo  and  24  of  hydrogen,  vhicb  make  in  100  parts 

Hydrogen 6*792 

Carbon 41752 

Oxygen 51*456 

100-000 

This  agrees  veiy  well  with  the  result  of  direct  experiments.  Gum 
arabic  then  is  12  O  +  13  C  +  24  H- 

The  analysts  of  Gay-Lussac  and  Thenard  gave  6-93  hydrc^O} 
42-23  carbm,  and  50-84  oxygen.  , 

I  ought  to  observe,  that  In  my  experiinenti,  gum,  whether  pure 
or  combined  with  oxide  of  lead,  produced  traces  of  nitric  acid ;  so 
that  what  in  the  analysis  I  considered  as  pure  brdrogen,  contains  in 
facta  tnceof  the  radicle  of  nitric  acid;  which,. as  is  known,  lus 
the  same  capacity  for  oxygen  that  hydrogen  has. 

1  am,  however,  ftr  from  pretending  that  gum  arabic  contains 
nitricum  among  i)U  elements.  It  b  more  probable,  that  the  forma- 
tioD  of  the  nitric  acid  is  owing  to  the  presence  of  a  small  quantity 
of  vegetable  albumen  in  the  gum.  f^bably  the  excess  of  ■;■  of  a 
per  cent,  of  carbon  obtained  in  the  analysis,  is  owing  to  the  same 
cause. 

Gum  arabic,' wheniBcinerated,  leaves  a  small  quantity  of  ashes, 
the  weight  of  which  is  very  variable;  and,  of  course,  it  cannot  be 
considered  as  an  essential  constiiuent  of  tiie  gum.  So  much  the 
less,  as  both  Vauquelin  and  Cniikshanks  found  that  gum  contained 
vegetable  salts  with  a  base  of  lime.  To  see  whether  gum  contained 
any  secondary  element,  I  endeavoured  to  separate  it  frooi  gummate 
of  lead.  I  found  that  this  could  not  be  accomplished  either  by 
means  of  sulphuric  acid,  or  sulphureted  hydrogen ;  for  the  disen- 
gaged gutn  causes  the  insoluble  precipitates  to  pass  through  the 
filter,  and  it  prevents  them  from  being  ever  deposited.  I  therefore 
dissolved  gummate  of  lead  in  acetic  acid,  and  into  the  solution  I 
'  poured  alcohol,  which  precipitated  the  gum.  I  washed  the  gum 
Very  well  in  alcohol. ,  This  gum,  being  dried  and  burnt  in  a  glass 
capsule,  left  oxide  of  lend,  retained  probably  in  the  slate  of  a 
wper-gununate  of  lead.  The  ashes  were  easily  soluble  in  acetic 
acid.  The  liquid  being  evaporated  to  dryness,  and  burnt,  left  sul- 
phate of  lime,  with  traces  of  sglphate  of  potash,  weighing  timber 
^  of  a  per  cent,  of  the  gum.  But  sulphuric  acid  constituting  more 
than  one  half  of  these  ash^  it  appears  that  the  small  quantity  of 
riie  radicles  of  the  bases  cannot' be  considered  as  of  any  vajuela  the 
ftjIMOwtioDLof  guaiaralwoy  -  ^         ;    ^-k.    ^ 


ThcMrit  snd  Gay-LanM  obiuncd  S'^  per  oent.  of  Ae  gaaa  ia 
obci,  sf  which  diey  Icept  u  tceount  »  toe  oLpaaitioB  of  tb«  resoh 
(rf  ttMirtmlyiiB of  gam  anbic.  lliMe  ashes  oowuted  chiefly  of 
eaiboiutc  of  lime,  ihe  ctrbeoic  acid  of  ti4iieh  constituted  neuly 
ODC  per  cent  of  the  ran.  No  attantioo  «u  paid  to  tbii;  so  that 
what  ihqr  coaudcred  ai  100  gum,  wu  ia  rsality  101.  Such  as 
error  is  too  considsrabl*  to  bt  n^lectcd. 

Gum  in  its  ordinary  state  contains  water;  but  this  water  is  a 
hygroscopic  ^bitance,  whose  quantity  varies  accordiog  to  the  stat* 
of  the  hygrometer,  I  have  found  that  gum  id  powder,  dried  in  a 
vacuum  ^t  the  temperature  of  212,  lost  about  17  per  cent,  of 
water.  From  this  we  may  conclude,  that  gum  ought  to  contain  a 
quantity  of  water,  the  oxygen  in  which  is  -f  that  in  the  gum.  I 
have  not  found  that  gum  when  dried  ^wly  ibrms  other  conbina- 
tiona  with  water. 

18.  Potatoe  Starch. — I  took  some  potatoe  steveh,  mixed  it  with 
a  little  water,  and  poured  it  by  unijl  portions  at  a  thne  ioto  boUing 
water,  till  I  had  obtained  a  scHutioB  of  the  reqwsitc  degree  of  con- 
sistency. I  passed  it  through  a  linen  doth,  and  then  mixed  it  with 
a  boilii^  solution  of  subnitrate  of  lead,  wliieh  1  added  in  excen, 
and  with  which  1  d^^eated  dte  predpitate  for  a  long  time,  that'  no 
part  of  the  starch  might  remmn  uncombtaed.  I  uwn  washed  the 
precipitate  by  boiling  it  repeuedly  in  water,  till  that  liquid  censed 
to  twee  up  any  more  subnitrate  of  lead.  I  then  subjected  it  to 
aressan,  and  dried  it  ia  a  Tacoum  in  the  tempcratinv  of  21!^. 
.^bfs  amylaie,  when  analyzed  by  c(»nbustioB,  left  28  per  cent,  irf 
oxide  of  lead.    Hence  it  b  composed  of 

Starch 72   .,.;..  lOO 

Oxideoflead 28  3889 

100 

Tbeas  38*89  ports  of  oxide  of  lead  contain  2-78  of  oxygen. 

1  endeavoured,  likewise,  to  fbnn  an  amylate  conlmning  more 
base.  I  found  that  such  a  compound  exists,  though  I  was  not  pos- 
sessed of  any  method  of  separating  it  in  a  state  of  purity.  We 
form  it  by  mixing  ammonia  with  a  boiling  solution  of  starch,  and 
precipitating  the  mixture  by  a  boiling  solution  of  subnitrate  of  lead. 
But  we  cannot  (unless  by  pure  accident)  find  the  point  at  which 
no  neutral  amylate  is  formed,  or  tK>  subnitrate  of  the  last  degree. 
A  subamybte,  which  I  endeavoured  to  obtain  as  near  the  point  of 
supeisatnratioB  as  possible,  without  being  mixed  with  insoluble 
subiHtrate,  gare  by  combustion  half  its  weight  of  oxide  of  lead  ;* 
90  thai  it  seems  to  eontain  the  starch  combined  with  three  times  as 
much  base  as  in  the  neutral  amylate. 

(^4  of  starch,  dried  in  a  racuum,  gave  by  combustion  P*2405 
water,  and  0-639S  carbonic  acid,  equivalent  to  7'(l&t  per  cent;  (tf 
hydrt^en,  aiid'13'481  of  carbon. 

0-&5S  of  amylate  of  lead,  equivalent  to  0*4  of  stardi,  jftodgoid 
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by  combustion  0*239  water,  aiid  0'643  carboaic  acid,  wliich  givei 
us  per  cent.  J-Oz^  hydrogf  D,  and  43*724  carboa.  It  appears  thea 
that  stnrch  dried  in  a  vacuum  does  not  reUuD  any  water.  Polaioe 
starch  then  is  composed  of 

HydrogeD 7-064 

Carbon  43-481 

Oxygen 49-455 

100-000 

But  we  find  that  in  amytate  of  lead  the  starch  contains  18  times 
as  much  oxygen  as  the  base,  and  in  the  subamytatc  six  times  as 
muc^.  For  3-78  x  18  ^  50-04,  which  dilfen  very  little  frcm 
49-456.  Starch  then  coDtains  either  six  or  18  atonu  of  oxygen. 
It  is  therefore  composed  of  6  O  +  7  C  +  13  H,  or  of  IS  U  4- 
21  C  +  39  H.  According  to  this  statement,  its  compoutbo 
should  be 

Hydrogen 7"090 

CarboQ 43-327 

Oxygen 49-583 

This  agrees  well  with  itie  analytical  result, 

Tlienard  and  Gay-l^ssac  found  wheat  starch  composed  of  C-77 
liydrogen,  43-55  carbon,  and  49-68  oxygen.  20  parts  of  staroh, 
wh6D  mcinerated  in  a  platinum  crucible,  furnish  0-046  of  ashe^ 
consisting  entirely  of  the  earthy  phosphates.  Of  course  they  ^ap- 
pear to  havebeen  only  mechaoically  mixed  with  the  starch;  bu't  if 
they  be  chemically  combined,  it  is  dithciilt  to  determine  the  ivla- 
lion  of  their  elementary  atoms  to  those  of  the  primary  elements. 

Before  finishing  this  first  set  of  experiments  on  the  chemical 
proportions  10  organic  nature,  I  shall  make  some  observation*  leta" 
five  to  the  substances  wliich  liave  come  under  our  review. 

As  TO  the  number  of  elementary  atoms  of  which  an  organic  atom 
is  composed,  it  does  not  seem  necessary  that  the  most  simple  ratio 
l)etween  the  elements  should  express  that  number.  Thus  it  does 
not  seem  necessary  that  an  atom  of  starch  ought  to  contain  6  0-1- 
7  C  -t-  13  H^  or  26  elementary  atoms ;  it  is  just  as  passible  that  it. 
contains  three  times  that  number,  and  that  it  is  upon  such  a  com* 
position  that  the  prD]x)rtion  between  the  starch  and  oxide  of  lead 
in  the  neutral  amylate  depends.  In  the  same  way,  we  may  say, 
that  gallic  acid  is  composed  of30  +  (iC  +6H,  and  not  of  O  + 
'  3  C  +  2  H.  The  great  number  of  elementary  atoms  combined  id 
a  oompound  atom  does  not  constitute  any  objection  to  this  condu- 
aion;  for  if  the  atom  of  starch  contains  in  hct  7*^  elementary 
Atoms,  we  may,  on  the  other  side,  point  out  in  or^ntc  nature 
compound  atoms  of  the  second  and  tliird  orderj  which  contain  a 
still  greater  number  of  elements.  Thus  the  stem  of  crystallized 
alum  coutains  one  atom  of  potassium,  two  of  aluminium,  eight  of 
sulphur,  80  of  oxygen,  and  96  of  hydrogen,  constituting  altogether 

•  VolV.  N»iv,  .    s'  ,„„,„Gooslc 
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I87  elementary  atoms:  or^  even  supposing  potash  to  contain  onlj 
one  atom  of  oxygen,  the  atom  of  crystallized  alum  will  still  coa- 
taiti  94  elementary  atomi. 

Tiie  organic  atoms  must  be  much  larger  than  those  of  the  first 
order  in  organic  nature:  bence  the  reason  why  their  capacity  of 
saturation  is  in  general  so  small. 

It  is  well  known  that  sugar  of  milk  and  gum  arabio  form  mucotu 
acuf  when  treated  with  nitric  acid,  while  sugar  and  starch  do  not 
fiirnish  any  of  this  acid.  In  the  two  first  the  hydrogen  has  to  the 
oxygen  the  same  ratio  as  in  water.  The  two  \tat  contain  hydrogen 
in  excess. 

.   Sugar  of  milk  is  compoted  of 8  0+  10  C  +  16  H 

Mucons  acid  contains bO+    6C-I-10H 

If  from  the  first  you  take  4  C  +  6  H,  you  obtain  the  second. 
In  the  same  manner,  by  taking  from  two  atoms  of  gum  arabic  4  C 
+  9  H,  you  will  leave  three  atoms  of  mucous  acid.  As  to  sugar 
and  starch,  if  you  represent  the  -first  as  containing  20  atoms  of 
oxygen,  and  the  lut  as  containing  18  atoms^  we  shall  find  it  im- 
possible to  form  mucous  acid  without  taking  away  some  atoms  of 
oxygen. 

We  may  then  fono  the  idea  that  the  organic  atoms  have  a  cer- 
tain mechaDical  structure,  which  enables  us  to  deprive  some  aS 
them  of  certain  aletnentary  atoms  without  altering  the  whole  vciy 
much.  In  this  way  we  remove  certain  atom*  of  sugar  of  milk,  and 
there  remaim  mucoul  acid.  If  we  cwttinuc  to  remove  other  atoms, 
this  acid  is  likewise  destroyed,  and  the  whole  reduced  to  the  Gonb- 
mon  products  of  the  decomposition  of  the  ternary  ojudes,  namely, 
bsalic  and  malic  acids.  Tlw  construction  of  the  atom  of  common 
sugar  is  such  that,  as  soon  as  you  lake  away  the  first  elementaiy 
atom,  it  separates  (so  to  speak)  into  oxalic  and  malic  acids.  It  u 
only  by  such  a  structure  that  we  can  explain  the  differeot  products 
froai  the  action  of  nitric  acid  on  the  ternary  OKidcs,  ctmposed  of 
the  same  elements,  and  in  proportions  (stated  in  per  cents.)  but 
little  different  fiom  eacb  other. 

I  am  persuaded  that  an  attempt  to  study  the  probabilities  of  the 
construction  of  organic  atoms,  nearly  in  the  same  way  as  Dr.  Wol- 
lastOn  endeavour^  tu  represent  the  compcKttion  of  boractte,  by 
means  of  dififerently  coloured  bells — I  am  persuaded,  1  say,  that 
such  a  study  would  be  of  the  gneatest  importance,  and  might  be 
even  capable  of  correcting  analysis ;  as  asalysts  nilght  ptobaUy  in- 
dicate a  number  of  elementary  atoms,  incapable  of  fonniag  any 
regular  figure  whatever. 

If  we  were  acquainted  with  the  composition  of.  alcohol,  and  c^ 
tereral  varieties  of  sugar,  the  theory  of  ftrmentation  would  follow 
as  a  consequence  from  this  knowledge.  It  is  natural  to  suppose 
that  fermentation  is  a  very  smple  operation,  and  that  it  coooecta 
merely  in  the  formation  of  carb«iic  acid  gas,  from  the  carbon  of 
the  sugar  uniting  partly  with  the  oxygen  of  the  wgar.  and  mrM7 
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whh  tbat  of  the  water,  the  hydrogeD  of  which  combines  with  the 
rest  of  the  sugar,  and  forms  alcohoL 

Id  my  memoir  On  the  Caase  of  Chemical  Proportions,  I  men- 
tioned organic  substances  as  of  a  composition  dimcult  to  l>e  ex- 
plaioed  by  the  views  of  the  corpuscular  theory.  We  see  that  in 
proportion  as  we  study  organic  nature  these  difficulties  disappear; 
and  in  the  preceot  state  of  our  knowledge  the  corpwcular  theory  is 
the  only  one  which  puts  it  in  our  power  to  explain  the  composition 
of  organic  atoms  in  a  satisfactory  manner.  I  shall  probably  discuss 
the  subject  more  at  large  hereafter ;  when  fbrnished  with  a  greater 
number  of  experimeDts  ]  ^11  be  able  to  speak  about  it  with 
more  qoolideDce.  t 


An  Essay  on  tlu  Shxpes,  Dtmensions,  and  Pontiotu  of  the  Spaces, 
■    in  the  Earth  which  are  calltd  Rents,  and  the  Arrangement  of  the 
Matter  in  them.    Rj  Mr.  John  B.  Loogmire. 

The  Arrangement  of  the  Matter  in  Bended-Tahdar  Sents. 
Thb  most  of  bended-tabular  rents  contain  matter  which  u 
aiaailar  to  that  of  the  formation  in  which  they  eust ;  but  some  of 
theon  contain  matter  rery  diSerent  to  it.  Hence  in  treating  of  the 
nutter  in  .these  repts,  a  very  natural  arran^ment  is  to  divide  them 
into  such  as  contain  matter  which  proceeded  from  that  contiguous 
to  tbeai,  and  such  as  have  been  filled  with  matter  that  entered 
them  at  the  earth's  surface.  Again,  as  the  matter  in  all  bended- 
tabular  rents  which  contain  matter  similar  to  that  of  the  formation 
in  ti^cb  they  exist  is  arranged  in  the  shape  of  tabular  masses 
.•ccompanied  with  crystals;  fmd  sometimes  with  variously  gliaped 
maaes  coofusedly. Dused  together;  and  as  all  llie  rent»  which  co9- 
tain  tabular  masaes  contain  earlhu  tabular  masses,  but  only  sofne  pf 
tbem  mettUUc  tabular  masses,  I  divide  them  into  those  which  con- 
tain earthy,  and  into  those  which '  contain  eartliy  and  metallic 
{abular  mosses. 

FIRST    DIVISION. 

The  Arrangement  of  that  Matter  in  Bonded-Tabular  Rents  which 
has  proceeded  from  the  Mailer  on  the  Sides  of  these  Reitls. 

1.    Of  the    Matter  in    Rents   containing  onh/  Earlky'Taliular 

Masses. 

In  bended -tabular  rents  filled  with  earthy  mntter  only,  but  which 

has  proceeded  from  the  matter  of  the  fonnatton  in  which  these 

renta  exist,  two  torts  of  earthy-tabular  masses  are  found.   .The 

s3 
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masses  of  one  sort  vary  in  deoominatioQ  as  do  the  strata ;  bjt  those 
of  the  other  are  generally  of  one  denominatioQ  throughout  a  rent* 
and  their  arrangement  is  very  different  from  that  of  the  first  sort. 
These  masses  I  diWde,  for  reasons  which  will  afterwards  appear,  into' 
the  first-formed  and  secotid-formed  tabular  masses. 

Of  the  First-Fonned  Tahdar  Masses. 
The  first-formed  tabular  masses  are  known  by  the  names  of  vein- 
stones, ribs,  walls,  &c.  In  the  parts  of  these  rents  •  where  the 
first-formed  tabular  masses  exist  very  regularly  artanged,  the  fol- 
lowing order  Is  observed.  If  A  A  1,  fig.  1,  Plate  XXXII-,  be  a 
stratum  of  coal,  in  the  rent  HI  a  tabular  inassof  coal  G  is  so  sitnated 


that  its  under  side  m  d  lies  between  two  lines  d,  tn,  one  parallel  to 
ueite  the  line  which  joins  the  surtices  of  separation  l>  e  to' 
er  si 

is  its  under  side  towards  (he  lines  e,  I.    If  the  stratum  B  B  1  be 


and  owueite  the  line  which  joins  the  surtices  of  separatioi 
the  under  side  ef,  and  the  other  poiallel  to  and  opposite  tl 
and  its  upper  sitle  a  i  is  simtbrly  disposed  towards  the  lines  b,h,  t 


slate-clay,  it  has  a  tabular  mass  of  slate-clav  n  in  the  rent,  similarly 
situated  with  respect  to  it,  as  the  mass  G  u  to  the  stratum  A  A  1 ; 
tht  stratum  C,  and  every  other  stratum  in  the  rent  above  the  stratum 
A,  has  a  tabular  mass  arranged  in  the  tame  manner  as  the  masses 
G  O;  and  the  strata  D,  E,  F,  and  all  the  strata  below  them, 
have  tabular  masses  A,  q,  r,  &c.  which  are  similarly  disposed.  But 
all  the  masses  differ  as  much  from  one  another  in  external  charac- 
ters, as  the  strata  from  which  they  proceed  differ  from  one  anotiier. 

The  arrangement  of  the  first-formed  tabular  masses  is  seldom  so 
regular  as  it  is  here  represented :  for  sometimes  there  are  many 
small  tabniar  masses  between  the  surfaces  of  sepacation  of  the  strata, 
as  fe,  fig.  2,  represents.  These  masses  are  sometimes  at  great 
distances  from  one  another,  in  the  horizontal  direction  of  the  rent, 
and  very  small ;  but  as  we  proceed  horitonlally  towards  the  centre 
of  the  masses,  as  in  the  direction  a  b,  they  increase  in  dimensions, 
and  at  the  centre,  as  at  h,  there  is  one  Urge  mats,  which  perhq» 
•  fills  the  whole  height,  and  a  considerable  distance  horizontally. 
Beyond  this  mass  they  decrease  in  dimensions,  and  as  the  distance 
boa  it  inoeases,  the  distance  from  one  another  increases  also ;  till 
at  last  they  become  what  miners  aptly  call  "  grimings."  B^ond 
this  place,  as  beyond  c,  we  find  no  more  of  these  masses  for  a  con- 
uderable  distance  cd',  they  then  begin  again,  increase  and  decreue 
in  magnitude  as  before. 

The  arrangement  of  the  first-formed  mufa,  as  just  described,  tl 
very  perfect  m  all  small  rents  of  this  shape ;  but  in  the  larger  it  it 
seldom  perfect. 

The  first-formed  tabular  masses,  as  Isaid  before,  resemble  the 
matter  contiguous  to  the  rents  in  which  they  are  situated  ;  so  that 
in  the  coal  formation  they  consist  of  alternations  of  coal,  slate- 
clay,  f^te  sand-stone,  &c. ;  In  the  red,  and  white  sand-stone,  of 
red  and  white  sand-stone )  in  time-stone,  of  lime-stone;  and  in 
'  granite,  gneis,  sienite,  &c.  of  these  rocks  respectively. 
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When  we  *tt  these  tabular  maeea  lyiDg  in  a  rent  of  the  coal 
forntatioD,  between  the  surfiicea  of  Mparation  of  the  strata  on  the 
■idea  of  that  lent  whose  matter  is  the  saaie  as  ihein;  when  m 
addition  we  recollect,  as  before  stated,  that  these  masses  in  granitic 
rents  are  granite,  &c.  we  are  irresistibly  led  to  the  conclusion  that 
these  maasei  are  a  part  of  the  matter  which  existed  \a  the  forma- 
tions before  these  rents  took  place';  because  had  they  proceeded 
either  from  above  or  below,  they  could  t|Ot  hare  assumed  their 
present  "  highly  inclined  positions ; "  nor  is  it  probable  that  they 
would  be  similar  to  the  matter  near  the  rents ;  and  it  is  itill  less 
probable  that  where  the  matter  of  a  formation  consists  of  strata  of 
difierent.  deoomiDatioos,  these  masses  would  lie  close  to  strata 
whose  denominations  are  similar  to  theirs.  These  remarks  are 
sufbciently  concluaive :  but  there  is  one  hict  still  which  gives  them 
greater  weight,  aod  that  is,  that  puts  of  the  coal  from  which  these 
masses  are  supposed  to  proceed,  are  wanting  to  such  distances  from 
these  reats,  that  the  area  of  the  parts  wanted  is  about  equal  to  that 
of  the  large  masses  in  the  rents.  Therefore  I  think  the  position, 
that  the  matter  thus  arranged  in  rents  proceeds  from  the  matter 
which  is  contiguous  to  them,  is  fully  proved. 

The  process  by  which  these  masses  hare  acquired  their  present 
sitliatioDs  and  positions  may  Iiave  been  similar  to  that  which  is  - 
described  as  follows.  After  the  formation  of  the  separated  surfaces 
of  the  stratum  in  which  the  lowest  extremity  of  a  rent  is  situatedy 
the  parts  of  that  stratum  which  were  still  in  a  fluid  state  passed 
naturally  into  the  rent,  or  were  forced  into  it  by  the  incumbent 
weight  as  the  rent  gradually  increased  in  width.  Several  parts  of 
the  strata  close  to  the  rent  would  be  fluid,  therefore  near  the  wholft 
of  it  was  filled  opposite  these  parts ;  in  other  parts  only  small  por- 
tions of  the  strata  weie  fiuid,  of  course  only  small  parts  entered  the 
rent  {  and  in  other  parts  the  strata  were  sufficiently  solid  to  resist  the 
weight  of  the  incumbent  matter,  so  that  from  these  parts  no  matter 
was  forced  into  the  rent.  It  is  easy  to  conceive  that  such  a  modifi- 
catioD  in  the  arrangement  of  the  masses  as  that  already  described 
would  take  place  in  this  manner.  From  the  angular  position  of  the 
masses  in  a  bended-tabnlar  rent,  and  from  the  other  phenomena 
already  described  respecting  them,  I  deduce  the  formation  of  the 
rent  in  the  stratum  opposite  its  lowest  extremity  so  long  before  its 
commencement  in  the  second  stratum  as  to  allow  the  matter  which 
entered  tlie  rent  from  the  lowest  stratum  to  be  so  much  conso- 
lidated, that  it  would  retain  its  position  as  the  rent  continued  to 
widen,  and  would  support  the.lluid  matter  whidi  rested  on  it  when 
the  formation  of  the  rent  in  the  second  stratum  from  ihe  bottom 
commenced ;  and  the  commencement  of  the  rent's  formation  in 
evei^  stratum,  reckoning  upwards,  before  its  commencement  in 
that  stratum  which  rests  on  it,  such  a  length  of  time  as  1  have 
mentioned  to  take  place  between  the  commencement  of  the  rent's 
formation  in  the  lowest  stratum,  and  of  its  commencement  in  that 
airBtum.which  ties  on  it,  ,  •  i 

6  DcirzeSoClOOQlC 


278  '  An  Essay,  m  Rents.  [Atkil, 

The  foregoing  description  of  the  first-formed  tabular  masses,  and 
their  mode  of  arrangeinent,  is  of  a  ^neral  apptication ;  but  niany 
modifying  circumstances  are  to  be  taken  into  the  question  in  ghring 
an  account  of  all  the  variations  in  their  arrangement;  but  a  de- 
•cription  of  them  would  be  too  long  for  this  essay. 

Of  Ihe  Seamd-Forrhed  Earihy'Tabular  Massa. 

The  second-formed  tabular  masses  are  known  by  the  names  of , 
sticking,  dowk,  flookans,  &c.  These  masses  always  resemble  the 
softer  parts  of  the  matter  contiguous  to  the  bended -tabular  rents ; 
and  consist  chiefly  of  that  part  of  it  which  is  the  eauest  suspended 
mechanically  in  water.  They,  therefore,  generally  contain  a  large 
portion  of  clay.  In  the  coal  formation  they  resemble  slate-clay, 
alum-slate,  &c. ;  but  in  general  they  are  much  softer,  and  some- 
times have  the  consistence  of  common  clay.  I  have  never  met 
wiih  them  in  lime-stone  but  io  Derbyshire,  and  there  they  have 
proceeded  from  the  slate-clay  which  lies  on  the  lime-stone.  In 
^nile,  gneis,  and  sienite,  they  consist  of  soft,  greyish,  greenish, 
or  yellowish-white  clayey  matter,  just  as  the  colour  Of  the  felspar  d 
these  rocks  may  vary.  In  serpentine  they  sometimes  constitute  the 
substance  called  soap-rock.  In  Cornwall  they  are  called  flookans; 
and  Price  describes  a  flookan,  in  his  Miner^Iogia  Cornubiensis, 
**  as  a  tenacious  and  glutinous  earth  or  clay,  that  sometimes  runs 
withoulside  some  veins,  immediately  l>etween  either  wall  of  the 
lode  and  the  lode  itself,  and  more  frequently  adhering  to  the  hang- 
ing or  superior  wall,  and  sometimes  mixed  in  and  throughout  the 
lode  itself." 

The  second-formed  tabular  masses  are  generally  situated  between 
,the  upper  side  of  the  rent  and  the  iirst-formed  tabular  masses,  and 
sometimes  between  these  masses  and  the  lower  side  of  the  rent. 
They  lie  parallel  and  dose  to  the  sides,  and  never  stretch  across  the 
rent,  like  the  first-formed  tabular  masses,  except  when  they  change 
/rom  one  side  to  another,  which  is  very  seldom.  The  unshaded 
parts  a,  b,  c,  d,  e,  fig,  3,  represent  these  tnasses.  They  do  not 
continue  the  whole  length  of  a  rent,  but  are  frequently  interrupted 
by  the  first-furmed  masses,  and  by  the  closing  of  the  sides  of  a  rent. 
Hence  the  spaces  In  the  rents  which  contain  these  masses  arc  of 
tabular  shapes,  which  are  of  vat^ous  figures  and  dimensiotls.  These 
spaces  are  generally  connected  together  by  channels,  rt-hich  are 
sometimes  very  small.  But  although  the  greatest  part  of  the 
matter  is  arranged  in  tabular  masses  whith  lie  near  the  sides  of 
these  rents,  yet  the  rebt  has  adapted  itself  to  every  inequality  in  the 
surfaces  of  the  first-formed  tabular  masses,  and  to  those  in  the  sides 
of  the  rents ;  and  has  also  completely  filled  every  cavity  in  the  first- 
formed  masses,  and  in  the  matter  contigaous  tO  the  rents,  to  whioh 
they  could  gain  access. 

As  the  nature  and  position  of  the  second-formed  are  so  different 
to  those  of  the  first-formed  tabular  masses,  these  masses  could  nbt 
both  acquire  their  situations  at  the  same  titne  ;  but  as  the  former. 
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.  bvc  adapted  Aemselves  to  the  inequalities  of  the  hitter,  those  mutt 
tutve  iKfio  in  a  fluid  Mate  when  thete  were  solid.  Hence  the  first 
^tauifd  their  situations  after  the  second  sort  of  masses.  Wllh  tl)e 
help  of  these  obserrations,  it  is  easy  to  account  for  the  fonnii^ 
iCiUHe,of  the  aeeood-foraKcl  tabular  tnasses.  As  the  bended  tabular 
r^t  contt—ed  to  iucrasK  m  height  aud  width,  fluid  matter  euter^ 
it,  and  the  first-formed  tabular  manes  were  produced  in  the  maaner 
al/Mdy  described ;  but  afier  a  certain  length  of  time,  no  noie 
matter  wps  separated  from  that  contiguous  to  the  rent;  yet  fay  tbe 
oontniotion  of  this  ptatter,  the  rent  G(»itinued  to  wideoj  and  the 
fint-fottaed  masses  contracted  also,  so  that  hollow  spaces  were 
lofnted  in  it.  These  spaces  could  not  lie  without  some  iiiterriqi- 
tioQS  u  to  their  ekislence  iqiposite  the  whole  of  the  superficial  ann 
of  a  rent;  because  some  of  the  first-formed  messqs  must  lie  agaioft 
the  sides  of  the  rent,  to  retain  their  siiuations,  And  to  support 
otheER  which  did  not  rest  against  the  sidcB.  The  ^ces  so  formed 
were  gradually  and  slowly  filled  up  in  the  mamier  of  a  clayey  sedi- 
ment, and  thus  produced  the  second-fornvd  tabular  masses, 

2.  Of  the  Mailer  in  Rents  containing  Earthy  and  Metallic- 
Tahttiar  Masses, 

Tba  amngemeot  of  the  earthy-tabular  masses  in  rents  which 
OOBtaiii  metalUc-tabular  masses  is  the  same  in  every  respoct  aif  in 
Koti^  filled  oDly  with  eartiiy- tabular  masses,  with  the  addition  of 
being  associated  with  the  metallic  masses  which  are  found  swne- 
timeson  the^idesand  middle  of  the  rent,  and  which  are  subject  to 
the  same  variation  of  thicknees,  and  want  o!  continuiiy,  as  the 

*  earthy- tabular  masses.  Tliere  ii  one  circumstance  in  the  an^np- 
tneit  of  metallic  matter  which  is  peculiar  to  formations  coniisiii^ 
of  alienating  strata  of  difierent  denominations.  The  metallic 
mqises.  are  not  found  in  rents  oniceite  strata  of  every  denominittioo, 
but  only  f^poeite  ooe  or  two.  Thus,  iq  the  mining  district  rouqd 
Aiiton,  JA  Cumberland,  the  strata  cposist  of  white  sasd-ytone, 
liiD«-atone(  coal,  slate-clay,  &c. ;  but  the  ^ead  ore  is  ocly  fouxul  io 
lime-stode  and  sand-stoQe,  and  never  opposite  the  rsst;  except 
wbeo   the   firBt-formed  masses  of   Itme-stisiw  or   uod-stone  are 

-  situated  in  a  rent,  a  linle  lower  than  the  strata  from  which  ihcy 
proceed  ;  then  tliey  sometimes  have  massu  of  lead  ore  adhering  to 

.itteoij  and  when  the  lead  ore  is  found  in  small  masses  mixed 
throu^oul  similar  masses  of  Ilme-Mooe,  strnd^stooe,  aod  day-slate, 
it  is  sometimes  lying  opposite  the  clsy-datA  strata ;  but  here 
it  is  Aviident,  from  the  Itoie-stone  and  sand-etooe  masses  which 

•  «oca«)(»D)r  it,  tlut  it  lias  fallen  from  i^tposite  t]ie  lime-aloae  and 
sand-«toBe  stcBita.  The  same  peculiarity  takes  plaoe  io  the  Derby- 
shire BiiiMs,  There  she  lead  ore  is  found  ouly  oj^psite  the  Jwe* 
MoDei  Biid  not  opposite  tiie  atn^gdaloid,  »t  the  slate-cl^y  4rB^, 
except  wbeo  Bceomponied  with  lime-stone  masses. 

As  there  are  no  metallic  strata  opposite  most  of  the  bended- 
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tabnlar  rents  from  Tvhich  the  metallic  matter  could  proceed,  and 
as  the  arnrngement  of  Xh'a  matter  in  these  rents  is  sucti  as  to  shoiv 
most  distinctly  that  it  has  not  heen  deposited  from  a  solvent  i^ich 
ini^t  once  cover  the  earth,  nor  has  been  forced  into  its  present 
situation  from  below  in  a  fluid  state ;  so  its  exbtence  in  these  rente 
embarrasses  very  much  the  speculator  on  the  source  of  the  matter  in 
them.  But  as  the  iDetallic  masses  are  associated  with  the  earthy, 
which  I  have  shown  to  proceed  from  the  contiguous  matter,  I 
would  be  very  much  inclined  to  suppose  tbst  the  metallic  matter  has 
the  same  source.  But  although  the  mechanical  part  of  the  process 
admits  of  proof,  yet  the  chemical  part  is  difficult  to  reconcile  with 
Hie  present  principles  of  chemistry.  Still,  however,  from  my 
■  knowledge  of  the  mutual  arrangements  of  the  ^rthy  and  metallic- 
tabular  masses,  I  will  venture  to  hazard  the  conjecture,  that  somn 
ftrofound  chemist  will  discover  much  nearer  relations  between  the 
nternal  proiierties  of  metallic  and  earthy  matter  than  we  are  at 
present  aware  of. 

BECONQ  DIVISION. 

7^  Arrangement  of  that  Mailer  tn  Bended-Tahilar  Rents  wkick 
entered  them  at  the  Eartk's  Surface, 

Although  the  matter  in  the  most  of  bended-tabular  rents  is 
similar  to,  and  has  proceeded  from,  that  in  which  they  are  situated, 
yp t  into  some  of  them  it  has  entered  from  the  eartli's  surhce,  in 
either  a  fluid  or  a  solid  state. 

The  matter  which  entered  these  rents  from  above  in  a  fluid  state 
Is  green-stone,  basott,  porphyry-slate,  Stc.  Many  of  the  rent*  so 
filled  contain  throughout  matter  of  one  denomination  ;  bnt  a  few  of 
them  of  two  or  three  denominations.  Rents  filled  from  above  with 
the  matter  of  green-stone,  basalt,  &c.  are  frequently  found  in  the 
coal,  red,  and  white  sand-stone  formations,  and  are  abundant  in 
many  parts  of  Scotland,  in  these  and  some  other  formations. 

When  the  rents  so  filled  were  formed,  the  matter  in  which  they 
are  situated  was  so  near  its  present  state  of  solidity  that  no  matter 
from  that  source  could  be  forced  into  them  by  the  incumbent 
weight.  They,  therefore,  remained  empty,  till  fluid  substances, 
by  a  part  of  which  they  are  filled,  travelled  orer  them  to  take  their 
situations  in  lower  parts  of  the  same  formations,  or  in  others  which 
are  on  lower  levels ;  and  in  doing  so,  matter  entered,  and  then 
filled  them  to  the  earth's  surface. 

Bended-tabular  rents,  filled  with  matter  which  entered  them  in  a 
solid  ^ate,  contain  clay,  sand,  grave),  and  stones,  either  separate 
or  mixed  together.  A  few  of  them  are  found  in  almost  every  for- 
mation of  coal.  Such  rents  were  formed  at  the  same  time  as  those 
containing  green-stone,  Bcc;  but  as  these  fluid  substances  did  not 
travel  over  them,  they  remained  empty  till  filled  by  the  procesn 
which  produced  the  alluvial  mattei^  by  a  part  of  which  they  are 
filled. 
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Of  the  Straight-Tabular  RerU. 

This  rent  » straight  in  both  directions.  Hence  its  name.  It* 
pontion  is  always  at  right  angles  to  that  of  the  strata.  Hence  it  b 
generally  either  perpendicular,  or  angular  with  a  great  ratio  <^ 
angularity,  or  approacbing  ttearly  to  a  perpendicular  line.  There  is 
DO  alteration  in  the  position  of  the  strata  contiguous  to  it,  as  any 
■tntum  OR.  (»e  side  is  opposite  its  corresponding  part  on  the  other. 
This  is  a  circumstance  that  at  first  sight  distingutsbes  it  from  tb« 
bended>tabular  rent.  It  is  filled  with  matter  that  entered  it  from 
above ;  such  as  the  matter  of  green-itoncj  basalt,  &«.  or  clay, 
(tones,  sand,  And  grarel. 

This  rent  was  formed  when  the  earth's  matter  was  so  near  it* 
present  state  of  solidity,  that  the  taapiaUty  in  its  cwitnction  was  so 
very  nnall  as  not  to  tw  discernible.  Hence  we  find  the  strata  on 
the  same  level  on  both  udes  of  it. 

The  cylindrical  and  ovalar  rents  I  will  not  at  pcsent  describe,  as. 
they  are  not  very  impwtant  phenomena  in  a  geognostic  point  <£ 
Ttew.  "niey  are  very  well  descriiftd  in  William's  Mineral  King- 
dom, under  the  names  of  pipe  and  flat  veins. 

In  my  next  communication  I  will  describe  the  junctions  of 
tabular  rents  one  with  another. 


BrraU  U  Mr.  Langinirit  firti  CaninHaiicBtleH  on  JlaiU. 

Bnd  M  rollovi  (be  ■entesee  whlcb  begiiu  on  tbe  48d  lloe  of  tbe  SJth  pijc  ^— 
"  And  Prattmoi  Jmmtaau  neatloiit  twv  near  Frejlierg,  Id  Geimaiji  one  of 
which  ii  more  tbao  Tour  ulla  Id  lu  herixmlal  dirtctiaw,  Md  the  oaer  more  (ka* 
ten  Bllei  in  (hi)  dtrccltoo." 

The  Mler  m  in  ff.  1.  Plate  XXIX,,  onsbt  to  hSTC  been  ylaeed  cloie  to  the 
bl][hnt  extremity  of  the  rent,  «,  ■,  *. 

In  flg.  3  of  tbe  imou  plate  unie  letten  are  miiplaced  i  tbeie,  hswerer,  tEU  be 
ten  corrected  bj  repeatinc  the  Sgan  In  a  fntan  plate. 


Article  V. 

Experiments  upon  Green  Vran  Mica,  with  a  view  to  its  Chmueel 
Analysis.    By  the  Rev.  W.  Gregor. 

Ant  general  account  of  the  external  character  and  appearance  of 
a  mineral  that  ia  so  well  linowa  would  be  superfluous.  A  sdmiific 
description,  that  can  be  useful  or  interesting,  must  be  left  to  tbe 
experienced  cr)-ttall(^rapher. 

The  subject  of  the  following  observadcHis  was  raised  in  the 
oopper-mine  called  Gunnis  L«ke,  iu  the  eastern  extremity  of  the 
county  of  Cornwall. 

The  ciystalline  laminie  are,  in  general,  very  free  from  extraneous 
jubetances.  Small  fragments  oI<{aattz,  however,  and  a  light  ochrey 
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matter,  eauly  separable  \xy  wasbiog,  are  BOtnetiines  found  adhering 
iq  small  quantitia  to  'thein. 

The  purest  pieces  wen  mkAiUv  selected  far  eiperimcBt. 

The  speciBc  gravity  of  this  fossi  I,  taken  at  the  temp.  52  of  Fahr, 
was  S'8. 

A  portion  of  it,  redhead  to  a  fine  powder,  was  exposed,  id  a 
nnRil  glass  retort,  to  an  t^en  fire.  A  denr  soon  oollected  on  the 
•neck  of  lb€  retort,  and  passed  into  the  receiver.  It  was  pure 
■Water.  , 

'  100  grains,  that  had  been  exposed  to  a  km  red  heat  for  ten 
minutes  .in  a  plMieuiB  crucible,  weighed  whilst  still  warm  e  S4'6. 
The  mineral,  therefore,  had  lost  15*4  per  cent.  Anodier  portion 
exposed  to  a  Etronger  heat  for  one  hour  was  diminiahed,  in  respect 
of  weight,  very  nearly  in  the  same  proportkm. 

The  minerd,  after  -  ignition-  had  lost  its  brilliaDcy,  and  had 
assumed  the  appearance  of  fine  brass  filings.  100  grains,  which 
had  not  been  ignited,  In  the  state  of  a  fine  powder,  were  put  into 
a  matrass,  and  coveKd  with  wire  nitric  acid,  moderately  diluted 
-mth  water.  The  acid  prodund  no  efTervescence,  and  whilst  it  was 
unaided  by  heat,  it  seemed  to  act  very  feebly  upon  the  mineral  for 
many  hours.  The  vessel  was  than  placed  in  a  digesting  heal.  Yet 
the  solution  proceeded  very  slowly,  and  was  frequently  interrupted 
by  the  deposition  of  a  green  crusV  which  from  time  to  time  covered 
the  bottom  of  the  vessel,  and  protected  the  mass  from  the  action  of 
the  acid.  Boiling  water  produced  little  or  no  change  on  this  crust. 
It  became  necessary,  theretbre,  repeatedly  to  add  frcah  portions  of 
nitric  acid  in  order  lo  dissolve  it.  At  last,  bv  means  of  an  excess 
of  acid,  a  solution  of  the  mineral  was  e&ectea,  except  a  very  small 
quantity  of  residuary  matter,  which  after  ignition  =  0-1  gr.  It 
.was  a  mixture  of  quartz  and  oxide  of  iron  ;  and  as  it  was  extra- 
neous, J  dissolved  an  -equd  quantily  (O'l  gr.)  of  pure  urao  mica  in 
nitric  acid,  and  added  the  solution  to  the  former  one. 

The  solution  was  light  gT«en,  1  now  poured  into  it  ammonia  in 
excess,  which  separated  a  yellowish- white  matter.  The  blue  super- 
natant fluid  was  carefully  poured  off  from  the  subsided  precipitate, 
and  fresh  portions  of  ammonia  were  repeatedly  supplied,  and  the 
'  nwtnos  containing  it  was  from  time  to  time  shaken,  and  at  last 
exposed  to  a  digesting  beat. 

When  the  last  effusions  of  amiflonia,  aided  by  the  heat  of  the 
eand-hath,  showed  not  the  slightest  indications  of  a^per,  hot  were 
i>oared  off  absolutely  cdourless,*  the  undissolved  matter  was  mixed 
'with  distilled  water,  and  thrown  upon  a  filter,  and  sufficiently 
edulcorated.     What  was  thus  separated  by  the  filter  was  gradually 

"  '•  When  in  a  fofm«  ■nalytii  I  oppralrf  upon  Aeskmc  qMiility  of  now  mira, 
nhith  ludittit  ignited,  I  found  thai  the  l«sl  porliont  of  Bmi  ..-.--. 

fcmedlobetiageil'bhiF,  krauicBf  w> o|iJil  Iwc,  and ih at  a 
of  diililled  vater  puied  throufh  thefiltec  before  it  became 

-b  tbU  CMC  uearlj  (wo  ptt  ctaU  of  arao  oiide  wercnopttt 
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dried,  collected,  aiid  ignited.  It  was  weighed  whilst  still  war^ 
and  it  amounted  to  74-9  gisios.  It  wis  of  a  light  yellow  tx^oiir  ^A). 
Tliis  I  had  reason  to  consider  as  oxide,  of  unaium  ;  but  subsequent 
experiments  proved  that  this  amount  must  be  subjected  to  some 
slight  corrections. 

'  II.  The  ammoniacal  solution  of  copper^  with  the  water  of  edul- 
eoration,  was  evaporaled  gradually  to  drynats ;  *  and  witli  a  view  of 
ascertaining  whetner  it  contained  any  of  the  oxide  of  uranium,  I 
redissolved  tlie  mass,  which  remained,  in  nitric  acid,  and  treated 
the  sotutioti,  as  ^efore,  with  ommonia.  A  very  small  quantity  of 
yellowish-wbite  matter  remained  undissolved,  which  after  ignition 
=  0-2.  It  was  oxide  of  uranium,  and  must  therefore  be  added  to 
74-9..  ■. 

The  ammoniacal  solution  of  copper  was  now  evaporated  to  dry- 
ness, again  dissolved  in  nitric  acid,  and  boiled  with  liquid  potash, 
which  precipitated  the  copper  in  the  state  of  oxide,  whicn  after 
ignition  s=  7-65. 

III.  The  74'9  gr.  of  supposed  oxide  of  uranium  were  moistened 
with  distilled  water,  and  some  leA  adpkurk  acid  was  gradually 
poured  upon  the  mass,  and  the  vessel  containing  it  was  placed  in 
warm  sand.  The  mats  soon  became  dark  green,  and  resembkd  in 
consistency,  as  Well  as  in  intensity  of  colour,  the  |»ginenl  called 
sap-grven,  when  suspended  in  water.  What  the  acid  had  not  dis- 
solved appeared  gelatinous ;  and  when  warm  water  was  poured  upon 
it,  and  it  was  stirred  with  a  ghiss  rod,  it  separated  into  lumps  some- 
what resemblitig  spermaceti.  They  were  encompassed  by  n  greenish 
fluid,  and  required  repeated  effusions  of  sulphuric  acid  for  tkeir 
solution.  A  greenish- while  matter  resifted  the  acid.  It  wqs  care- 
fully collected,  dried,  and  ignited  ;  it  =  0-fl,  treated  with  carbonate 
of  soda,  in  a  platinum  crucible,  and  subsequently  with  nitric  acid, 
&c.  It  proved  to  consist  chiefly  of  oxide  of  uranium,  with  a  very 
small  portion  of  oxide  of  lead,  too  small,  indeed,  to  admit  of  bein^ 
accurately  weighed,  t  Vf^  dropping  ammonia  into  the  solution  of 
the  oxide  of  uranium,  ujiich  1  had  eifected  by  mean.';  of  sulphuric 
acid,  I  was  surprised  to  find  that  it  was  tinged  blue,  indicating 
thereby  the  presence  of  copper.  The  same  process  with  ammonia, 
before  detailed,  was  repeated,  except  that  at  hst  the  copper  was 
dissolved  in  .oul^huric  acid,  and  separated  in  a  metallic  state  by  a 
cylinder  of  zinc.  The  copper  thus  obtained,  after  having  been 
edulcorated,  and  shaken  with  very  dilute  muriatic  Hcid,  and.  care- 
folly  dried,  weighed  0-5,  which,  with  the  accession  of  oxygen  in 
the  ratio  of  25  per  cent.,  is  equivaleot  to  0  d'i  of  oxide,  t^t 
74*9  grains  of  supposed  uran  .oxide  must  therefore  be  diminished 
by  the  subtraction  of  0-G2  of  oxide  of  ci^per  )^  J4'28,  which. 


•  In  •  formrr  rxfirriiDent  ii|inn  100  fr.  of  thii  miittnl  I  cvapmWcd  (ba 
caprenoi  miiiicbIbc  ta  drynm,  ami  fipDi'd  Ihe  drj  man  lo  a  red  ■■«■,  b«l  1 
ceold  nst  detect  the  allgbirsl  tract «iiher  of  potasb  or  toda. 

t  In  my  fonoer  uulyiii  I  dcMclcd  »  Miall  quantity  of  oxide  oC  lead  ifiVfi  , 
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with  the  accession  of  02  of  uran  oxide^  lliat  wai  mixed  with  the 
copper  in  the  ammoniacal  solution,  will  constitute  the  whole 
amount  of  uran  oxide  "JA'AH.  Ilie  7'^^  E^-  of  copper  must  be 
increased  by  0-62  =  8-27. 

After  the  last  separation  of  copper,  1  could  not  by  any  methods 
discover  mv  aubBtance  in  the  residuum  but  oxide  of  ureniuis.  The 
-relative  amount  of  the  several  ingredients  of  unn  mica  stated,  U 
one  place  of  decimals,  will  be  as  follows  :>— 

Oxide  of  uranium,  with  a  trace  of  oxide  of  lead . .  ^4'A 

Oxide  of  copper 8*2 

Water 15-4 

Lo« 2 

100 

This  statement  agrees  so  very  nearly  wUIi  the  result  of  a  former 
analysis  of  the  same  ouantity  of  uran  mica,  that  1  do  not  think  it 
oecessary  to  set  down  the  average  mean  of  the  two  operations. 

The  copper  exists  in  this  fossil  in  a  much  larger  proportion  than 
it  was  conceived  to  be. 

I  should  not,  probably,  lay  much  stress  upon  ibe  minpte  quantity 
of  oxide  of  lead  which  I  found  in  this  fossil,  if  I  had  not  recol- 
lected that  1  had  some  years  ago  detected  the  same  oxide  as  more 
deddedly  constituting  an  ingredient  of  the  yellow  Jtran  mica. 

The  ease  with  which  this  fossil  parts  with  its  water  in  a  low  red 
beat  is  a  circumstance  that  will  probably  prevent  its  being  denomi- 
nated a  hydrate  of  uranium  ana  copper. 

Crtti,  Fit.  81,  l8iS.  W.   GnUGOB. 
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Register  of  the  Weather  in  Plymouth  for  the  last  Six  Months  of 
1814.     By  James  Fox,  jun.  Esq.     With  a  Plate. 


Date. 

'Wind. 

K>iD. 

OiNcmlloiH. 

JdIj  I 

Var. 

Ditto 

Ditto. 

Dllto 

Ditto 

TOtto 

Dllto. 

W9W 

( »-  ! 

Cloadj  1  light  ntiD. 

S8W 

Liffhl  nin,  momt  cloudy  daj. 

Ditto 

Cloud  J, 

Dc„-,z.JovClOO 

Qk- 
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I>>lr. 

Wind. 

Rata. 

I8U. 

JdIt  11 

IS 

W  WNW 
V«f. 

Foif, 
Ditto. 
Ditto  day  ;  elnodT  at  DiKhl. 

U 

Ditto 
S  W  to  SE 

i-! 

Cisudy  dajt  llgbl  niaal  ni|:ht. 
CtoDdv  marai  tarav;  rain,  afleniMn, 

NW 

fair  morn  1  m lily  cm. 

NW 

Cloadj  and  fair;  ditto,***. 

aw 

Fair  nwra  i  heavj  rtowcn,  ere. 

W8W 

(Wl 

SI 

ntto 

B 

Cloody  nod  fair  ;  iultry. 

)          ( 

i    OM     . 

Ditto,  ditto. 

S8 

EB£ 

s 

Hicb  vladt   riiowcr,  bhhdi   Mr  mm| 

M 

t^ps   1 

Clowlywdfalt. 

ai 

it  to  HE 

S-03 

Inchn  raio. 

Bvoiiiet«r:  Greatnlhfighl ^I?'"*"" 

Ij>«nt  •-S'St, 

M«B.... ..»-»n 

Tkcnumctel ;  Greaie»l  height 18* 

LowCTt  *i., 

U«aa M-31 

AUGUST. 


AH.. 

WNW  to  W 

Clondy  and  tiir. 
Fair.' 

WNW- 

tlirtytaom,  fair  day. 

I   0-ll»    J 

3i£h  T.ind(  hM«y  ditto  moisi   closdy 

.   0-75    ^ 

and  Tlit  day. 

Mttoi  ctoudy  Eton  |  ibowm,  eve. 

)          C 

Rittot  Winwerjday. 

?    O'S     j 

Hiowcn,  mora ,  cloudy  tn. 

■       9  W 

Ugkt  mill,  0Mn>  j  cloudy  aod  fUr. 

S  M'  to  N  W 

oso 

n 

W  8  W  to  N  W 

i    021     ■ 

Shower.. 

16 

NW 

) 

ly 

WNW 

\              ( 

Dillo,  morn  ;  cloitdj  and  fair  e*e. 

19 

NW 

Cloody  morn  1  showtrs,  lioon  <  fair  «*e. 

SW  toS 

0-38 

Showery  day!  lileh  wind,  eve. 

Fog,  morn  j  clondy  ud  light  rain.     C    ■ 

«l 

S  l«  W  N  W 

005 
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Dbm. 

wind. 

lUlB. 

ISI4. 

A«fSS 

0-01 

Clond;,  and  a  *b»wcr. 

S  to  3  W 

0-49 

8 

(HW 

m 

WWW 

0-09 

Cloud;,  Mid  (hdiren. 

M 

NNW 

Ditto,  and  tkii. 

«7 

[»l(. 

Dilto,  dttta. 

«i 

UillD,  ditto. 

£B 

SO 

DilU 

o-e.    j 

Cloody  mora  i  fair  afteraaon  t  ibawer 
Fo^'m^:  fair  day. 

■« 

SI 

Mtto 

8« 

Inchts  ralo. 

BaioBcter:  Greatcat  bright S0-S9  laehoi 

Lownl  S9-64 

f*eaa Sg-S93 

ThCTRMmitci't  Greatnt  btigbt 76* 

Loieu  4« 

Mnn  «l-8 


Sept.  I 

B 

Fair. 

S 

ENE 

Dilto. 

a 

Ditto 

Dilto. 

4 

Diuo 

Dilto. 

* 

Var. 

Fog. -lOTnifairday. 

6 

WN  W 

Ditto,  dittos  doi>d7«tiitEU. 

7 

NW 

010 

Mowcn. 

E  N  B  to  S 

Cioad;  and  fair. 

S 

Var. 

Fair. 

10 

Ditto 

! 

Ditto,  iHTtiark  cloud*  la  tl»  E.  lad  ».  E. 
at  night. 

11 

ENE 

Fair. 

19 

Var. 

Uixynon,  f«lr«neniooD. 

13 

NB 

Fair. 

14 

B 

Dillo. 

15 

B 

Ditto )  high  wind. 

1« 

E 

Dillo. 

n 

E 

Dit.o. 

IS 

S  to  E  N  E 

Mtlo,  moRi,  doaiyen. 

19 

8SE 

F»ir. 

80 

S 

I ....  J 

Claniy,  and  a  ihowcr. 

21 

8  S  W  to  W  S  W 

«S 

WS  W 

Qoudj  and  fair. 

S3 

S  W  10  S  3  W 

0-8S 

HpaTyihawpn. 

94 

8  8  E  to  N  W 

0-98 

II«>vy  rain,  morn  j  ihowery  day. 

2& 

saw 

Fair  day  i  cloudy  at  aighl. 

S6 

8SE       , 

0'5T     J 

A  rale  of  wioil,  and  binv;  lain,  mom  « 
hail  and  thunder  ilono  at  night. 

27 

8  W  to  S  B 

0-OS 

Aihower,  Borni  fair  day. 

S8 

Var. 

0-08 

.MiiiyiDoriii  lkird»y. 

89 

ENE 

High  wind ,  cloody. 

3Q 

Ditto 

Dillo,  dilto;   ditto. 

1-99 

Inch  ralo. 

1815.3  lUgiiler  of  the  Weather  in  Plgmi^h. 


JBvoHetei:  Grc«te«t  bdsht 30-3!  ii 

Loweat  S9-S3 

i       Mean    3tKM 

-   TberaomelcT  t  Greatnt  bei^ht 14* 

Lowot   41 

HMD M-S 

OCTOBER. 


fcte. 

wind. 

fUlD. 

Obtamlloiu. 

1814. 

Oct.  1 

ENE    . 

Vctj  hlfli  wia<  I  ctoady  sid  &lr. 

S 

DHto 

Higli  wJDi  1  dido. 

a 

DilM 

Dtltoi  fair. 

4 

E 

rur. 

S 

.      Ditto 

For,  mora  t  Wr  day. 

s 

E  to  NKW 

Clondy  and  f^j. 

7 

.  N  W  lo  If  E 

Eif;. -"■""'"'• 

e 

VBr. 

» 

NE 

Uitlo. 

i« 

EloS 

Hoar  froil,  fog,  and  Mr  Dsra,  davdr 
arin-DooD. 

11 

saw 

HIgti  wiDd  1  doad;. 

IS 

.    g  to  BBB 

0-Sl 

Ditto  t  ihowery. 

u 

SE 

I    0-ffI 

Ditto,  sbowenatnieU. 

14 

BSE  to  WN  W 

Ditto  i  itowerj  day. 

1£ 

W  to8 

0-40 

Fdr    mori.  ,    bigb    «lt.d,    ud  itewwi, 
aflemoon. 

1« 

WNW 

n 

5 

o-«e 

Bhowery  morn  (  heavy  rain  at  ali^ 

18 

SSW  to  V»r. 

0S8 

\» 

M  W 

o-ea 

Ditto,  ditto,  anj  bail  ditto. 

8« 

WNW 

Ditto  1  fatrmomi  doady  ctc. 

»l 

Var, 

Fog,  mom,  fair  day  ,  clondy  at  nisM. 

"1      « 

~    WNW 

Fog,  ditio,  Btaowcry  eve. 

SS 

NW 

0-3I 

High  wind  1  ibowery. 

S4 

E  N  E  to  8  E 

o-«  S 

"'»fj  <l«yi  »  "tora,  and  heavy  ralo,  «t 
Heavy  ihowen,  with  ball. 

S5 

WNW 

OM     ' 

86 

ENE 

Fog,  and  fair  morn ;  dondy  «tc^ 

ST 

V«r. 

Ditto,  ditto,  dttlo. 

S8 

Ditto 

0-30 

Showery  day. 

99 

Diiio 

J»«| 

Oil la. 

30 

ESE 

Ditto. 

31 

E 

o«s 

Ditto)  high  wind. 

SOT 

Inch«  rain. 

I  OreatMt  faeighl 30^91  ini 

Lownt   89-07 

-Mwui SO 711 

Tbcrmomtler  I  Grtsteit  belgbl M* 

LowMt.., 31 

Hmb  49-8M 
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DMI. 

Wind. 

B>ip. 

1814. 

Wot.  1 

ENE 

High^iod.cloodj. 

e 

Dtlto 

Ditto,  diiio. 

3 

Dilta 

Ditto,  ditto. 

4 

UlttD 

Diiio  t  clondy  ud  fair. 

6 

v«. 

Cloudy. 

6 

N  W  to  N 

Hear  frort  ,  tog,  norat  Wr  d«y. 

7 

E  N  E  to  «  W 

0-16 

Cloud;  t  ihoiten  at  oisbl. 

S 

NW 

High  wiod  ,  iliawery  d«j. 

» 

MW 

Cloodv. 

H«MT  fmt ,  fair. 

10 

NVS  toE 

11 

W  to  SW 

0-Oi 

Dilloi  iniity  moral  riortn at  ligbt. 

12 

WNW 

017 

High  wind,  and  .howm. 

13 

WNW 

Jhowen, 

)4 

Ditto 

003 

aoaiy  daj  t  Utht  nio,  ett. 

15 

8W 

MUlj  dav. 

16 

WNW' 

OSS 

Rmtv  ihoif  en  i  fair  en.     . 

n 

WS  W 

MUlydiy. 

IS 

S  S  W  lo  N  W 

I    0-31 

[Urmonilnci  tbowery  aftMDooa. 

19 

NW 

F<«,  ditto  1  ditto. 

SO 

NWtoNNE 

Cloud;  and  fkir  ditj ;  hir  at  night. 

XI 

N  W  to  NE 

iloar  rro)l|  rag,  rnotvi  fair  daj. 

ss 

N  E  to  SSE 

0-18 

Ditto  1  hleb  wind  and  •taawen. 

SEl*  EKE 

CloadjF. 

» 

8  toSW 

!■«! 

*s 

SW  ta  W 

M illy  morn  t  shonen,  Kflcrnooo. 

SB 

NW 

0-11 

High  wind,  and  ibowen. 

XT 

E  to  NW 

014 

Dliio,  ditto. 

S8 

Vm. 

0-37     J 

Tkick  wcBlher,  mom  ;  h«Ty  nig,  afteiv. 

8ft 

W  t.  W  N  W 

' 

Ditto,  and  bigk  wind. 

SO 

NW 

0-18 

Sbowen, 

S-15 

InchnralD. 

tFtad. 

Barometrr :  Grcatril  lirigbt 30-S6  indwi  E 

Uwetf    *..:....  89-83  J(  W 

Memo  a»-7Tl 

tbtiMMiHcri  QtmxrfX  beliht 54*  ,  '  S8W 

Mwwt 24  NE 

Mcin    43-3 


NW 

0-05 

Fair  nioro  t  show frj-  aflrrnaOD. 

Hoar  fri»l  <  fuff,  morti  t  cloady  *ty. 

3 

E  N  E  to  a  S  E 

! 

Ditto,  ditto  1  cloody  and  fair  day;  hi|fa 
wind  at  nicbt 

WNW  toSW 

HeaTy  thowm. 

M  W 

ffva 

E  N  E  to  8 

Hoarfruili  fi^rBiorni  cloody  aftMSOoo. 

N  W  to  W 

0-61 

I<igh  wind,  and  h*«»y  ibowcri. 

S  10  SW 

040 

Ditto  i  a  net  da;. 
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D.,.. 

Wind. 

Raio. 

ObKiratloM. 

1814. 
Dec.  V 

«rKW  (0  bitE 

!■»'  ! 

StMtwcn. 

10 

SElO  W 

Aveldajihti-liwiDd. 

II 

OSl 

DTtio. 

K 

SSWjo  8W 

OSS 

Uiilu,  kndviolnJitoni. 

13 

8  W  M  W  S  W 

!."•«  i 

A  ilortn  1  (howerj.    ■ 

U 

B  W 

piMb,  ditto. 

la 

B  W 

OM 

Ditto,  dllto. 

18 

B  W 

i^-S 

A  Ttolent  ditto,  ditto. 

17 

18  w  u  aw 

A  ilortn,  ditto. 

18 

aw  to  88 W 

AhlghwlDd,  tbiElt  weolbor. 

19 

B  W  to  N  W 

Shairn^ 

80 

E 

^    0-41     J 

TtiiclE     weather,    and    Aolfni,-non| 

dondy  Bftemooa. 

SI 

ESE 

A  ilonn,  ihowen,  and  ilect. 

82 

Ditto  (ONE 

^  1-oe  ^ 

Rmv;  roio  1  Ml  >t  nigM. 

S3 

E 

Sboiten,  moro  t  clandy  day. 

94 

BNE 

f  on   5 

ClsBdT,  Willi  light  nin. 
Hoarftoit,  dnitdy  day. 

«S 

NKE 

M 

NKW  10  ESE 

Dllto,  ditto,  iliowcnorileet. 

ST 

Var.  at  8. 

oao 

Henf  liiDwen, 

X8 

Ditto  t  N 

CloDd;,  day. 

m 

Diuo 

O'Se 

8iMd,»in,  mora,  mi*ty  mc. 

30 

S  to  »  W 

0-41 

Showcn,  mom  ,  fair  eve. 

ii 

NW  to  BE 

Cloudy  and  fail  day. 

B-ro 

tncha  Mill. 

Baroawler;  Grratett  beigM 80-tt  focbn 

■I^weit    S»'9B 

MeM   89-688 

Thernoaietcri  ^reatnt  h^t M* 

Loweit    ta 

Hem    43*0TT 


Article  VII, 

Magiutical  and  Astrommkal   Oiservatums  at  Hackmy  Wtek, 
By  Col.  BeaOfof. 

Latitiule,'Sl»  W  40-S"Ni)ra.     LaD|ii«d«  Weit  io  Tim*  V-^^ 

Harcb  14,  ImiMnloii  of  f  Celt..  Ift 
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J^agnatical  Observations, 
IB16. 


Homlos  Ob.«T. 

NOOD   ObKTT. 

Emrios  ObMrv. 

Honr. 

VivlMtoo. 

Hoar. 

Variation. 

Hoar. 

Tariatlo«. 

Feb.    16 

811  W 

84*  ly   08" 

IB  jy 

84°  SS'  OB" 

Ditto  l( 

8    SS 

H    U    14 

1     35 

(4    88    48 

Ditto  S( 

e    85 

H     15    03 

1     36 

J4    SI    84 

•§ 

1 

Ditto  81 

I     85 

84    88    85 

Dilt»  » 

S    90 

»     14    S6 

1     86 

M    80    01 

1 

Ditto  83 
Ditto  84 

8    25 
8    46 

S4     14    33 
24     14     10 

1     SO 

84    80    43 

Ditto  2G 

8    *0 

U     13    35 

1     30 

H    ao    89 

& 

1 

8    4& 

!4     15    38 

1     85 

84    88    01 

!4     14    SI 

1     80 

84    83     10 

Dilla  SE 

8    SO 

84     16    38 

1     30 

84    S3    88 

Dlito  In  April.J  NooD 

(Evrnine 
f  MorniDs 

Ditto  in  March  J  Noon 


Uitt 


Sl>  37' Variation 

1  31 Ditto 

—  — Ditto 

8  4T Ditto 

I  36 Ditto 

—  — Ditto 

8  44 I»tto 

1  30 Ditto 

—  — ...„  Ditto 

8  41 Ditto 

1  40 Ditto 

Ditto 

5  39 Ditto 

I  48 Ditto 

—  — Ditto 

8  3S Ditto 

1  39  .....  Ditto 

B  19 Ditto 

8  30 Ditto 

1  3» Ditto 

6  en Diilo 

8  41 Ditto 

I  49  ...»  Ditto 

«  68 Ditto 

8  44 Ditto 

:    1  89 Ditto 

.    <  58 Ditto 

8  45 Ditto 

1  44 niilo 

5  36 OiiI,i 

8  46 Ditu 

1  48 Ditto 

0  89 Ditto 

8  98  .....Ditfo 

1  58 IHlto 

6  II Ditto 

8  41 Ditto 

1  98 Ditto 

—  — Ditto 


M  «i  51  i  '^"'• 

—  —    —  Not  obi. 

84  IS    46  i  „„ 

84  SO    18  /'*'**• 

IfMotMW 

84  18    08  1  „^ 

S4  90    SO  /"*"- 

K o(  ■»«. 

84  10  80  I  „_, 
M  80  37  J  **•*■ 
KotoW. 

84  81    45  /  "•"• 

_  _    —  Not  Ob*. 

84  14-33   1 

84  83    17  ^  WeW. 

«4  16     "■  *■ 

84  14 

84  83 

84  16 

!»  13    „    , 

84  83    44    Weal. 

84  17 

84  IS 

84  88 

84  16 

84  13 

S4  88 

n  IS 

84  U 

84  83 

84  16 

84  14 

84  83 

84  IS 

94  U 

84  80 


18  ^ 
IS    iff 
I*  i 
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Hcan  lit       rMoraing 
ObwrvaliDD*   i  Nimd 
In  Jul.         lETeniDg 
t  Morning 
IBIS.         <  Noon 
DillolB  Dec    I 

Morning 
IHKo  in  Nov.  i  *' 


f  Mornini 


™iiif 


f  Morning 


I  ETODinn 
f  Horning 

I  Evening 
f  Morning 

t  Erening 
I  Horning 

I,  Evening 


„  VBrialioi 
..  DiltD 
..  Dlllo 
..  Dilla 
..  Dllto 
^  DltU 
..  Dido 
.,  Ditto 
..  Ditto 
..  DiKo 
..  Dilio 
..  Dllto 
..  Ditto 
„  Ditto 
,.  Ditto 
„  Ditto 
..  Ditto 
..  Ditto 
..  DiUo 
..  Ditto 
..  Dllto 
..  Kilo 
,.  Dido 
..  Ditto 
..  Ditto 
..  Ditto 
..  Ditto 
„  Ditto 
..  Ditto 
..  Ditto 


S4    11    39  1 
S4    SO    SO  J 

84    n     IT  "l„ 
64    SO    84    f " 

hot 
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I  Wert. 
Not  obt. 
Wett. 


SI  88  63 

S4  15  46  - 

S4  82  S8 

84  18  04 

84  IS  55  ' 

84  23  SS 

84  le  OS 

84  14  38  ' 

84  £3  04 

S4  16  43 

B4  IS  U  ' 

84  SS  17 

S4  16  04 

■M  IS  08  ' 

84  SO  H 

S4  IS  47 

S4  09  IS  ' 

84  SI  19 

S«  19  85 


Wnt. 
Not  obf.. 


-Wett, 

.Writ, 
■Wert, 
■Weit. 
■W«t, 


Magnetical  Observations  continued, 

1815. 


Month. 

Morning  ObKrr. 

Noon  ObKTT. 

EtenlBg  Obier.. 

Honr. 

VM-imtioD. 

Hour. 

Vnrlwion. 

Boor. 

Variation. 

Mucb  1 

8»  SO- 

84*  15'    38" 

I»  SO- 

84*  8S'    Sf- 

Ditto    ! 

8    35 

H    14    45 

1    45 

S4    SO    08 

Dllto    ! 

t    40 

34    82    Oe 

Ditto    4 

8    39 

!4    14    43 

1     50 

!4    2S    SO 

utto  : 

8    35 

!4    13    IT 

I    SO 

14    85    38 

Ditto    t 

8    35 

i4    IG    61 

1    S5 

84    84    41 

i 

Ditto    1 

8    40 

H    14    47 

1     S5 

i4    88    96 

Ditto    1 

!4    18    8ft 

1     16 

Ditto  )( 

U    15    43 

I     16 

= 

DItIo  11 

14    15    Bl 

Ditto  n 

8    45 

t4    la    89 

1    SO 

14    tt    48 

T 

IHllo  M 

S    40 

!4    14    » 

1    80 

!4    SO    35 

Ditto  14 

8    35 

t4    IS    S3 

1     86 

!4    SS    88 

Ditto  II 

1    85 

14    85    16 

Ditto  It 

8    40 

H    14    IS 

1     85 

14    S9    58 

Ditto  17 

8    SO 

S4    18    41 

84    V3    01 

Fd).  20. — Tix  wind  blew  very  Iisrd  and  squally  from  the  we^, 
with  hard  showers ;  and  the  needle  vibrated  at  intervals  28'  30" ;   ■ 
and,  what  is  remarkable,  the  needle,  compamtively  speaking,  has 
been  steady  to  the  present  day,  March  17. 


Bam  Mien 


[  Between  noon  of  (he  lit  Feb.  ?  -,,™,  .„|,_--  i 

[BctwfCB  noon  of  the  Itt  Mar.J  °"»  •"TiOOf^lc 
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Comparison  of  the  Variations  in  the  Years  I81S,  \&\A,  and  1815. 


Jalj 
Adj. 
Stpl. 
Oct 


\MoniiDg  . 

(  Evening. . . 
,  Moroiog   . 

.MorDiDf   . 

Mamiog   . 

Morning   . 

Ktening. . . 
Morning   , 


^E^ning"! 
f  Morning   .. 

?Ev«"ng.'!!; 
f  Morning    .. 

rMornlog    .. 
\  Evening.... 


1813. 


S4  SI 

84  15    ' 

84  n    < 

24  £0    . 

S4  13 

84  18 

84  88 

84  16 

84  14 

84  83 

84  le 

84  IS 

84  83 

84  IS 

84  13 

S4  88 

24  IS 

S4  16 

84  88 


84»  ly  53" 

84  S3  as 

84  15  30 

84  IS  18 

84  88  13 

84  16  14 

84  13  10 

24  28  48 

84  16  89 

24  13  29 

84  S3  44 

84  IT  M) 

84  U  13 

24  83  48 

84  IS  31 

84  14  SS 

84  83  IT 

8t  IS  50 

24  14  08 

84  81  45 


May,  nnmlng  obiervai-on,  far  lif  48"  rtai  IS"  1«" ;  difference  fir  *  V  *V 
rrad  +    1'  10". 
November,  nnon  atMerratlon,  difference  fir  —  O*  II"  read  *■  V  13". 
Joatarj,  moraing  olMovatiiw, /vr  II' 86"  read  II' 46". 


Aeticle  VIII. 

Reply  (0  Mr.-Hum^s  Answer  to  Mr.  R.  PhxUip^s  Animadversions.* 

(To  Dr.  "niomson.) 
SIR, 
Mr.  Hdhb  describes  me  as  unfortuoate  in  haviog  noticed  an 
pn'or  be  bad  coDoniitted,  because  I  was  not  hvnin  titat  It  bad  been 
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previously  detected  and  exposed  by  you.  To  be  ignorant  is  un- 
<]ue9tionably  »  misfortune ;  but  he  is  surely  les?  censurable  who  is 
unacquainted  with  one  hct,  slated  by  only  one  author,  than  he 
who,  ignorant  of  many  discoveries,  related  by  several  writei^, 
denies  inem  the  credit  of  priority,  and  claims  it  for  himself:  the 
former  is  my  case,  the  latter  Mr.  Hume's ;  when  candour  has  done 
'   its  utmost  in  allowing  him  the  plea  of  ignorance. 

To  your  decision,  however,  Mr.  Hume  says  that  he  assented 
long  ago ;  but  so  silent  has  been  his  admission  of  what  he  could  no 
longer  deny,  that  even  his  Iriends  appear  not  to  have  known  of  tliis 
sacrifice  of  fame  to  truth :  for  Mr,  Parkes,  who  long  "  lias  been 
even  personally  acquainted  with"  Mr.  Hume,  has  admitted  his 
claim  to  the  discovery  alluded  to,  in  the  la.«t  edition  of  the  Chemical 
Catechism  J  a  work  deseriedly  popular,  and  with  which  Mr.  Hume 
cannot  be  unacquainted. 

]  am  "  equally  unfortunate,"  according  to  Mr,  Hume,  "  in  the 
two  esperimcnts  quoted  from  M.  Sage ;  and  have  drawn  inferences 
diametrically  opposite  to  those  of  all  tlie  diemists  who  have  written 
on  the  subject,  especially  those  of  France."  Jf  my  inferences  are 
just,  it  matten  not  from  whom  I  diRer;  and  it  would  have  been, 
more  to  Mr.  Hume's  advantage,  to  show  my  error,  than  to  over- 
whelm me  with  a  pretended  host  of  opposing  authorities ;  1  sav 
pretended,  for  I  confidently  challenge  him  to  produce  the  names  of 
tliDse  chemists,  who  have  drawn  from  M.  Sage's  experiments  in- 
ferences diametricatly  oppo!<ite  to  mine,  M,  Sage  says  "  Nitrous 
acid  of  32  degrees  occasions  at  first  a  brisk  effervescence  with 
aerated  heavy  spar;  the  nitre  which  results,  requiring  much  water 
for  its  solution,  precipitates  as  soon  as  it  is  formed."  "  (se  precipite 
aussitof  qu'il  se  forme.)"  Now  tlie  inference  which  1  drew  from 
this  experiment,  is  "that  nitrate  of  barytes  is  perfectly  insoluble 
in  nitrous  acid  of  the  usual  specific  gravity;"  to  copy  the  terms  in 
which  Mr.  Hume  has  claimed  priority  of  discovery,  but  omitting 
indeed  the  words  in  which  be  speaks  of  an  insoluble  solution;  a 
thing  much  beyond  my  comprehension,  and  to  the  discovery  of 
whicn  I  suppose  be  will  be  allowed  an  uncontested  rigiit. 

Ttie  other  experiment  quoted  from  Sage,  is,  that  "  marine  acid 
dissolves  aerated  heavy  spar  with  effervescence,  the  salt  which  re- 
sults precipitates  immediately,  'flie  supernatant  marine  acid  does 
.  not  hold  in  solution  (ne  ticnt  point  en  dissolution)  any  salt  with  a 
base  of  heavy  earth."  Tlie  fact  expressed  in  the  quotation  with  n 
precision  that  no  sophistry  can  evnJe,  and  claimed  ,hy  Mr.  Hume 
as  his  own  discovery,  is  "  that  muriate  of  barytes  is'  virtually  in- 
soluble in  muriatic  acid." 

This  appears  to  me  the  plain  statement  of  the  controversy;  but 
Mr.  Hume  has  attempted  to  elude  these  deductions  by  a  truly 
notable  expedient ;  for  it  is  one  which,  if  it  succeed  in  sofSplying 
his  present  pur}iosc,  must  inevitably  deprive  him  of  the  priority  of 
the  two  discoveries  remaining  out  of  seven,  which  he  has  claimed 
in  hispaper  on  barytes,  in  1802.  Mr.  Hume  asserts  that  in  Sage's 
experiments,  "  there  is  neither  water  of  aolutioa  nor  water  of  crys- 
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tallizBtioD ;"  if  this  is  the  case,  the  acids  be  employed  were  con- 
centrated acids.  With  this  view  of  the  subject,  let  us_  turn  to  Mr. 
Huipe's  paper  in  the  Phil.  Mag.  for  1802,  in  which  his  fourth  and 
sixth  dis{»>v-eries  are  thus  described :  "  carbonate  of  barytes  may 
be  entirely  changed  into  nitrate  by  nitrous  acid  in  its  con- 
centrated state." — "  Carbonates  of  barytes  may  be  rendered 
into  muriate  by  concentrated  muriatic  acid."  Mr.  Hume  fur- 
ther contends,  that  there  is  no  ground  for  asserting,  that  suf- 
fering the  muriatic  .and  nitric  aoids  to  form  their  respective  salts 
from  tht:  decumposltbn  of  the  carbonate  "  is  precisely  the  same  as 
adding  their  salts,  or  more  particularly  their  solutions,  to  the  re- 
spective acids ;"  he  does  not,  however^  attempt  to  show  the  differ- 
ence ;  the  tacts  of  the  case  are,  I  assert,  simply  tJiese :  when 
crystals  are  added  to  the  acid  they  remain  undiasoli'ed;  when  a 
solution  is  substituted  for  them,  it  is  decomposed,  and  crystals  are 
deposited  on  account  of  their  insolubility;  and  when  water  has  bcea 
put  te  a  strong  acid,  carbonate  of  barytes  is  decomposed,  an  aqueous 
solution  is  flrst  formed  in,  and  then  decomposed  by,  the  acid; 
crystals  arc  formed,  and  remain  undissolved ;  the  manipulation  ia 
these  cases  difTers,  but  the  £arae  substances  are  employed,  and  the 
same  results  produced ;  and  these  in  eveiy  case  (again  to  copy  Mr. 
H.'s  words)  may  be  correctly  described  by  slating  "  that  such  is  the 
avidity  of  nitrous  and  muriatic  acids  for  water,  that  they  will  attract 
even  the  whole  of  the  water  of  solution  from  their  respective  salts." 

Mr.  Hume  now  says  that- when  he  publiiihed  his  paper  on  barytes 
in  1802,  "  it  had  been  a  common  practice  to  ascertain  the  purity 
of  nitrous  acid,  and  even  to  purify  it,  by  dropping  into  it  a  solution 
of  nitrate  of  barytes."  This  statement,  as  well  as  some  other  parts 
of  Mr.  Hume's  letter  to  you.  Sir,  would  induce  any  one,  unac- 
quainted with  his  controversial  style,  to  suppose  that  his  alleged 
discoveries  were  attended  with  directions  for  avoiding  so  erroneous 
a  practice.  This,  however,  is  entirely  an  after-thought ;  for  the 
iact  is,  that  Mr.  Hume's  paper  on  barytes  does  not  contain  any 
notice  of  the  errurs  which  the  facts  he  mentions  are  likely  to  occa- 
sion; and  consequently  no  "instructions"  wliatever  arc  offered  on  . 
tlie  subject  of  purifying  nitric  acid.  The  experiments  are  related 
both  by  Mr.  Hume,  and  by  Sage  who  preceded  him,  without  any 
reference  to  this  subject;  and  nothing  can  be  learned  from  thfs 
former  which  the  bitter  does  not  supply. 

Aecording  to  the  purpose  to  be  answtred  Mr.  Hume  puts  differ- 
ent constructions  upon  similar  phrases.  Thus,  in  the  paper  on 
barvtes,  the  quotation  "  Tous  les  acides  mineraux  decomposent  ce 
sel,"  meaning  "  carbonate  de  baiyte,"  must  be  translated  diluted 
actds;  otherwise  he  must  abandon  a  claim  already  quoted,  but  not 
very  clearly  made  out,  to  the  discovery  that  carbonate  of  barytes  is  ' 
decomposable  by  conceiUrated  nitric  and  muriatic  acids :  whereat, 
in  his  tetter,  he  attempts  to  show  that  Lifigrange  was  ignorant  that 
Etiong  nitric  acid  decompgses  solution  of  nitrate  of  barytes ;  and  to 
prove  this  case,  the  words  "  acide  nitrique,"  which  he  quotes  from 
tlii^  author,  must  be  rendered  concentrated  nitric  acid.    Thus  Mr. 
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Hume,  to  lulutantiate  bii  own  diacorery,  makes  acids  ufeak,  and 
to  prove  anoUier'a  ignonnce  tiie^f  become  sirmg. 

llie  ftte  of  90  leurge  a  proportioti  of  Mr.  Hume's  claims  to  ori- 
ginality ha*  naturally  made  nim  anxious  for  the  remainder.  Con- 
cerning the  "silver  test,"  he  evinces  painful  forebodings,  which 
are  ill  concealed  by  the  seeming  pleasantry  with  which  they  are 
acconpanied.  In  one  of  his  numerous  communicalions  respecting 
"  this  excellent  test,"  he  saysj  "  the  nitrate  of  silver  is  also  ex- 
tremely sensible  in  its  opention  upon  arseniate  of  potash;  and  it 
■eems  most  decidedly  to  distinguish  this  salt  from  the  above  solution, 
or  arsenite  of  potash ;  for  the  colour  of  this  precipitate  is  much 
darker  and  more  inclined  to  red  or  brick  colour,"  Med.  and  Phys. 
Journal,  vol.  xxii.  p.  450. 

In  his  letter  to  you.  Sir,  Mr.  Hume  says,  "  I  sl^ll  now  expect 
U>  be  told  that  I  have  also  been  forestalled  respecting  my  test  for 
arsenic,  that  the  arseniate  of  silver,  the  Irick  red  coloured  com- 
pound, had  been  prepared  by  others,  &c. ;"  and  that  "  M.  Kla- 
proth  had  frequently  got  hold  of  it,  analyzed  it,  regenerated  the 
same  compound  by  means  of  nitrate  of  silver ;  but  was  so  cruel 
and  unlucky  as  to  disregard  the  silver  as  a  lest,  dways  preferring  the 
acetate  of  lead,  even  to  the  end  of  the  second  volume  (^  bis 
valuable  analytical  researches."  Mr.  Hume  is  the  best  judge  of 
the  foundation  on  which  this  expectation  is  raised ;  and  that  it  may 
not  be  disappointed,  I  refer  him  to  the  following  passage  from 
p.  15 1 ,  vol.  li.  of  Klaproth's  work ;  "  To  be  more  convinced  that  this 
precipitate  was  an  arseniated  lead,  I  drenched  it  with  water,  and 
digested  it  with  half  its  weight  of  mlpkwic  acid.  The  liquor  sepa- 
rated by  filtration  contained  uncomfained  arsenic  acid.  I  neutralized 
U  with  soda,  and  treated  one  part  of  it  with  a  solution  of  nitrated 
silver.  This  produced  a  copious  precipitate  of  arseniated  silver, 
which  possessed  the  brick  red  colour  peculiar  to  it."  By  Mr. 
Hume's  indiscreet  Hiallenge  of  inquiry,  and  trigmpliant  defiance 
of  the  result  of  it,  he  is  reduced  to  a  dilemmq ;  from  which,  if  he 
extricate  himself,  lie  will  show  that  hts  talent  for  supporting  hi* 
claims  is  commensurate  to  his  facility  in  making  them.  If,  as  must' 
be  inferred  from  the  above  quotation  in  his  letter,  he  have  read 
Klaproth's  essays,  how  could  ne  prevail  upon  himself  to  publish  as 
his  own  the  discovery  that  nitrate  of  silver  is  a  test  of  arsenic  acid ; 
when  that  author  espressly  asserts  that  he  empli^ed  nitrate  of  silver 
'*  to  be  more  coovmced"  that  a  precipitate  he  had  obtained  was' 
arseniated  lead  ^  If  on  the  other  hand  he  have  not  read  tbam, 
how  could  he  venture  to  assert  that  Klaproth  prefen^d  the  use  of 
acetate  of  lead  to  that  of  nitrate  of  silver  ? 

To  many  persons  invective  is  a  "  cheap  defence,"  and  it  costs  no  ' 
one  less  than  Mr.  Hume ;  in  the  use  of  it  he  is  voluble,  and  seems 
justly  conscious  that  he  may  employ  it  without  injury  to  his  reputation. 
Consistently  with  this  style,  he  insinuates  that  I  am  "  an  hireling," 
actuated  by  "flattery,  ambition,  m^evolence,  or  jealousyj"  that 
I  am  "  peevishV  and  evince  "  much  malice  and  Uttle  candour." 


'  2S6  On  bdhto.  [Ap«il, 

Having  iu  my  preeeut  commuaicaticm  nscueil  aiwtbcr  di»oa«ery 
from  Mr.  Hume's  extensive  graap,  and  r«stoT««l  it  to  the  rigbtftil 
owner,  I  ^pect  from  liitu  a  rep«titj(Ki  of  tli*  isvecttvea  of  which 
be  has  been  ao  liberal,  with  such  icanty  addttiwi  as  «rtn  hia  wcll- 
&tore4  vocabulary  caa  dow  afford ;  but  having,  v  1  coDMiv«y  bb> 
twered  Mr.  Hume'a  arguments,  I  shall  bold  myaelf  excused  froB 
cnieriog  upoQ  a  taode  of  disciutioQ,  in  which  aucoeu  ii  ioaciMnUe 
from  disgrace. 

I  remain  yours,,  vei^  re^ctfuUy* 

S9,  Po^Urg,  FO.  SB,  18IS.  RiCBARO  PaiLLIfS. 


Article  IX. 

^Metmk  on  lotUm,    By  M.  Gay^I^ussac. 

{Contiaiuifiam  p.  814() 
Ctmbittalion  of  Iodine  with  Chhrhta. 

pry  ipditie  rapidly  absorlis  chlorine,  proclucing  a  heat  which  rises 
to  212°.  The  compound  has  it)  some  parts  a  fii>e  wange-yellow 
polouri  in  others,  an  oraoge-red.  The  yellow  parts  contain  mora 
chloi^ine  than  the  red;  they  are  likewise  more  volatile.  Tlioi^h  I 
pssed  a  great  deal  of  chlonne  over  the  iodine,  yet  the  greatest 
part  was  tiot  Baturated.  We  sbiill  see  immediately  by  what  cha* 
racters  this  point  can  be  determined.  To  the  red  cOBpound  of 
iodine  and  chlorine  I  give  the  ttanae  ai  mJicklorurel  of  tedine, 
though  it  does  not  appear  to  me  to  Iwve  tiscd  proportions-  To  the 
yellow  compound  I  give  the  name  of  chlontrel. 

Both  of  these  compounds  speedily  deliquesce  in  the  air.  The 
solution  of  t\}g  subchloruret  is  a  deeper  orange-yellow  the  more 
jodioe  it  contaiDs.  The  solution  of  the  chloruret  is  colourless  when 
the  excess  of  chlorln^  is  driven  off,  and  then  the  mutual  saturatioa 
of  the  two  constituents  seems  to  be  complete.  Both  solutions  are 
very  acid,  and  destroy  the  colour  of  the  soluticHi  of  indigo  in  sul- 
phuric ac!4-  WIten  the  solution  of  the  chloruret  is  saturated  with 
an  stkali,  it  is  changed  completely  into  iodate  and  hydro-chloiate. 
When  too  long  exposed  to  i)ie  light,  it  becomes  coloured.  It 
dissolves  a  great  quantity  of  iodine,  and  then  assumec  the  characters 
of  subchloruret.  Heat  disengages  chlorine  from  it,  and  the  iodine 
being  thenin  excess,  the  liquid  assuBiies  the  characters  of  subchlo- 
ruret. Tl)e  s(^ution  of  the  subchloruret  is  volatilized  without 
decomposition,  iiight  does  not  produce  any  further  alteration  upoa 
it.  Whi'n  saturated  with  an  a|lttl>,  it  gives  iodata  and  hydro-chlo- 
pate ;  hut  if  the  alkali  be  cautiously  added,  we  obtain  a  precipitate 
pf  iodine,  which  disappears  on  the  addition  of-more  alkali,  aod 
tltcR  hydrio44t?  4nd  iodJite  are  formed,    Tbui  the  subchlorurti  is 

Cjocn^lc 
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chanfcterized  by  ttie  pricipitMioD  of  iodine  when  an  alkali  is  added, 
whereas  the  chiomret  gives  no  such  precipitate. 

We  obtain  but  little  chloniret  ia  a  solid  state,  as  I  hare  alreadjr 
remarlied ;  but  it  may  be  obtained  witb  fecility,  and  in  great  quan- 
tity, on  solution  in  water.  For  that  purpose  nothing  more  is  re- 
quisite that)  to  saturate  with  chlorine  a  somewhat  diluted  solution  of 
Rubdilonirel.  It  ii  then  espoed  for  some  time  to  the  sun  till  it 
loses  its  ci^r,  or  it  nay  be  put  into  a  large  bottle  in  wliich  the  air 
ii  ctxitinually  renewed.  By  this  means  we  obtain  a  very  acid 
colourless  liquid,  having  only  a  slight  smell  of  chlorine,  wfaicK 
destroys  the  colour  of  aolution  of  indigo  in  sulphuric  acid,  thoug]i 
slowly,  and  givea  an  abundant  precipitate  of  iodine  when  ammonia 
is  poured  into  it.  We  cannot  employ  heat  to  drive  off  the  excess 
of  chlorine  unless  it  be  very  moderate  ;  for  1  have  just  observed  that 
it  converts  the  liquid  into,  a  subchloniret.  When  we  wish  to 
saturate  s  solution  of  subchloniret  with  chlorine,  the  liquid  ought 
to  be  dilute ;  because,  when  ctmcentrated,  the  process  does  not 
succeed.  The  subchloruret  presents  itself  frequently,  and  possessc-g 
stability,  while  (he  other  (to  make  use  of  the  expres«oo)  has  only 
an  ^)hemeral  existence. 

When  we  pour  hydro-chlorate  of  potash  or  barytei  into  a  solution 
of  the  chloruret  or  subchloruret,  it  gives  up  its  base  to  a  portion  of 
iodic  acid  whi<^  wc  may  concnve  to  be  present ;  but  the  hydro> 
chknic  acid  becoming  predominant,  prevents  a  complete  decompo- 
sition. 

We  have  ewn  that  the  solution  of  chloruret  is  changed  into 
iodate  and  hydro-chlorate,  when' saturated  with  an  alkali.  From 
thb  bet,  artd  fro^  the  characten  of  ^le  solution,  we  may  suppose 
it  to  be  a  mixture  of  iodic  and  hydro-chloric  acid.  On  the  other 
side,  as  it  deprives  indigo  of  its  colour,  it'  would  seem  that  the 
chlorine  and  iodine  in  it  still  preserve  their  properties  entire.  We 
lui^  conceive  it  likewise  to  be  a  peculiar  acid,  which  is  decomposed 
when  we  saturate  it-with  a  base.  I  adopt  the  first  supposition, 
because  I  compose  exai^ty  tlie  solution  of  the  chlpniret  when  I  mix 
iodic  and  hydro-cJdonc  acids  together.  But  I  consider  their 
elementa  a«  very  mobile,  and  capable  of  taking  a  new  arrar^ement 
according  to  cireumstanies.  On  this  supposition  the  water  is 
decompiled  wlien  the  chloruret  is  dissolved  in  it.  Its  oxygen 
comlunes  with  the  iodine,  and  its  hydrogen  with  the  chlorine. 
The  inverse  distribution  could  not  tuke  place,  for  the  iodic  and 
hydro-chloric  acids  are  musb  more  stable  than  the  chloric  and 
hydriodic  acids;  and  it  is  a  general  law  that,  every  thing  else 
being  equal,  the  strong  compounds  arc  always  formed  in  preference 
to  tlie  weak. 

IF  we  take  a  given  quantity  uf  iodine,  and  act  upon  by  an  alkali, 
ft  will  be  divided  into  two  very  unequal  parts.   Tlic  smallest  portion   , 
-forms  iodate;  the  greatest,  hydriodate.     If  we  wished  to  convert  it 
entirely  into  iodate,  we  must  begin  by  making  it  a  chiomret ;  and 
after  liaving  dissolved  it  in  water,  ve-  'saturate  it  with  the  alkali 
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vrhicfa  we^  wi&Ii  to  convert  into  iodate.  The  iodites  of  bBtytet, 
litae,  aod  strontUn,  being  very  little  soluble  hi  water,  will  be 
obtained  pure  after  some  w&shings.  The  others  must  be  separated 
from  the  hydro-chlorates  by  repeated  ciystallizatioiH  or  by  alcohol. 

Of  the  Hydriodales. 

In  j:enerBl  these  salts  may  be  prepared  by  combiniag  bydriodie 
acid  with  the  bases;  but  we  may  obtaia  those  of  potash,  soda, 
baiytes,  strontian,  and  lime,  directly  by  treating  iodine  witli  these 
bases,  employing  t)ie  methods  above  described  to  separate  them 
from  the  iodates  which  are  formed  at  the  same  time.  The  hydrio- 
datt^  of  ziDc,  iron,  and  in  general  of  all  the  metals  that  decompose 
water,  are  obtained  by  dissolving  (lie  iodureis  of  these  metals  in 
water.  We  may  put  together  the  water,  the  iodine,  and  the  metal, 
and  by  the  application  of  heat  the  hydriodate  is  quickly  formed,  I 
do  not  propose  to  treat  of  all  the  hydriodates  in  detail,  but  merely 
to  give  their  generic  characters  and  their  principal  properties. 

Sulphurous,  hydro-chloric,  and  hydro- sulphuric  acids,  produce 
no  change  ou  the  hydriodates  at  the  usual  temperature  of  the 
atmosphere. 

Chlofine,  nitric  actd,  and  concentrated  sulphuric  acid,  ioitantljr 
decompose  them,  and  separate  the  iodine, 

Willi  solution  of  silver  they  give  a  white  precipitate  insoluble  in 
ammonia;  with  the  pernitrate  of  mercury,  a  green iKb-yellow  pre- 
cipitate; with  corrosive  sublimate,  a  precipitate  of  a  fine  onuig?- 
redj  very  soluble  in  an  excras  of  hydriodate ;  and  with  nitrate  of 
lead,  a  precipitate  of  an  orange-yellow  colour. 

They  dissolve  iodine,  and  acquire  a  deep  reddish-brown  cohnir. 

Hydriodate  o/"  Palash, 
When  a  solution  of  hydriodate  of  potash  is  made  to  crystallise, 
the  oxygen  combined  with  the  metal,  and  the  hydrogen  with  the 
iodine,  unite  together,  and  form  water,  and  we  obtain  crystals  of 
ioduret  of  potassium  simitar  to  those  of  chlururet  of  sodium.  Tliis 
salt  easily  melts,  and  sublimes  at  a  red  heat.  When  heated  in  con- 
tact of  air,  it  undergoes  no  alteration.  It  is  more  delicjuescent  than 
the  hydro-chlorate  of  soda.  100  parts  of  water,  at  the  temperature 
of  64°,  dissolve  )43  of  tlie  salt.  We  may  consider  it  as  a  hydrio* 
date  while  it  is  in  solution  in  water ;  but  when  melted,  or  even 
dried,  it  is  obviously  an  ioduret  of  potassium.  1  find  that  when 
ioduret  of  potassium  is  dissolved  in  water,  and  afterwards  dried,  its 
weight  is  not  increased. 

Ioduret  of  potassium  is  composed  of 

Iodine    ", .   100 

PMassium 31*342 

and  the  hydriodate  of 

Hydriodic  acid 100 

Potash    37*426 

Dcinz.SDv  Google 
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Hydriodate  of  Soda. 
i  obtained  it  in  pretty  lai^e  flat  rhomboidal  prisms.  These  prisms 
uoitiDg  together  form  larger  ones,  terminated  m  echelon,  and 
Btriated  longways,  like  those  of  sulphate  of  soda.  They  contain  a 
great  deal  of  water  of  crystallization,  and  yet  are  very  deliquescent. 
Heat  drives  ofT  this  water,  melts  the  salt,  and  then  readers  it  some- 
what alkaline.  It  does  not  sublime  so  easily  as  hydriodate  of  potash. 
lOO  parts  of  water,  at  the  temperature  of  about  57°,  dissolve  173 
of  the  salt.  When  dried,  it  must  he  considered  as  an  ioduretof 
■odium.  I  found  that  100  parts  of  iodate  of  soda  give,  when  de- 
composed by  heat,  24''15  of  oxygen.  From  the  data  given  by  tliat 
analysis,  we  mav  conclude  the  composition  of  the  ioduret  of  sodium 
and  hydriodate  of  soda  to  be  as  follows  :-r- 

r  1      .    r     J-  _  ("Iodine   .,..- 100 

foduret  of  sodmm {^^^^  ,^.53^ 

Hydrk,4.te.of  so<U {^•.•. •.•.•.:;•. ■.■.■;.  'S728 

The  hydriodates  of  potash  and  soda  oonvert«d  into  todurets  1^ 
desiccation,  are  the  CHily  ones  not  altered  when  heated  to  redans  in 
contact  with  the  air.  The  reason  is,  that  iodine  decompoies  the 
oiides  of  potassium  and  sodium.* 

Hydriodate  of  Barytes. 
This  salt  cnstallizes  in  very  fine  prisms,  very  similar  in  appear- 
ance to  the  nydio>chlorate  of  strontian.  After  about  a  moqth's 
exposure  to  the  air,  1  found  it  partly  decomposed.  Water  dissolved 
the  hydriodate  coloured  by  iodine,  and  there'  remained  undissolved 
suboartionate  of  barytes.  Hence  the  hydriodic  acid  is  gradually 
destroyed  by  exposure  to  the  air.  Its  hydrogen  has  formed  water, 
and  its  iodine  has  been  dissipated  in  the  atmosphere,  or  has  re-  . 
mained  dissolved  in  the  undccomposed  hydriodate.  'Hie  hydriodate 
of  barytes,  though  very  soluble  in  water,  is  hut  fointly  deliquescent. 
When  evaporated  in  a  close  vessel,  and  heated  to  redness,  it  does 
not  melt,  nor  is  its  state  of  neutralizaiioo  altered.  If  air,  or,  still 
better,  if  oxygen,  be  made  to  play  on  its  surface  when  thus  heated, 
vapours  of  iodine  show  themselves  in  abundance,  and  the  salt  be- 
comes alkaline,  I  did  not  continue  the  experiment  till  the  iodine 
ceased  to  he  disengaged  ;  but  I  presume  that  the  hydriodate  would 
be  changed  into  a  subioduret,  as  we  hare  seen  before  that  this  was 
the  com))ouDd  obtained  when  iodine  in  vapour  was  passed  over 
barytes  at  a  red  heat.  I  have  said  that  iodine  does  not  disengage 
oxygen  from  barytes ;  yet  I  have  no  doubt  that  a  red  heat  change* 
hydriodate  of   lurytes   into  ioduret  of   barium.    '  I  have  passed 

•  At  lodioe  disrngace*  oxygea  from  the  axidet  of  lead  aod  bUnntb,  It  if  «*(• 
dint  that  tbe  ioiturctt  M  lline  mctoli  itill  net  be  decMnpoaed  by  the  sir  at  a  rail 
h«at, 
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bydriddic  gas  cooled  to  —  4°  over  barytes  obtained  from  the  recent 
calcination  of  tlic  subnitrale }  the  barytes  instantly  became  incan- 
dcKcnt,  and  water  mad«  its  appearance  in  the  vessel ;  yet  this 
barytes  gave  no  x>sygen  gas  when  dissolved  in  water;  nor  did  it 
■ndergo  any  alteration  vvbeu  I  passed  over  its  surface  a  current  of 
dry  hydrogen  gas.  I  ascertained,  likewise,  that  sulphur  disengaged 
nothing ;  but  ihnt  hydro-sulphuric  gas  produced  much  water  wben 
it  combined  with  it.*  Wc  cannot,  therefwe,  doubt  that  at  a  red 
heat,  and  even  at  a  lower  temperature,  li^^riodate  <rf  barytes  is 
conrarted  into  ioduret  of  barium. 

MurM  of  b.rlam { 'ffl"' • '??..,, 
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The  hydriodates  of  lime  and  strontian  are  very  soluble,  and  the 
first  is  exceedingly  deliquescent.  1  have  neither  determined  the 
shape  of  their  crj^tals,  nor  the  quantity  of  water  necessary  t«  dis- 
solve them.  Tlie  hydriodate  of  strontian  melts  below  a  red  heat, 
while  the  hydriodate  of  lime  re<juire9  a  higlier  temperature  for  its 
fusion.  If  they  are  heated  in  close  vessels  they  become  only 
riightty  alkaline;  but  if  air  or  oxygen  have  access  to  them  while 
hot,  thick  vapours  of  iodine  are  immediately  exlxdcd.  If  we  con- 
sider these  compounds  as  iodurets,  the  calcium  and  strontium  are 
oxydized,  and  abandon  a  portion  of  the  iodine.  If  we  consider 
them  as  liydriodates,  the  hydrogen  of  the  acid  nn'iut  combine  with 
o;cygen,  and  water  be  formed.  I  endeavoured  to  ascertain  whether 
this  was  the  case  by  pusing  dry  oxygen  gas  over  hydriodate  of  lime 

■  The  aclion  of  tke  hydroanlplmric  fu  wai  acnnpaiiicd  by  a  alrong  heat. 
TliF  compound  which  was  partly  fated,  being  Irrktcd  wilh  taydruchlnric  Rcirf, 
liydrnFiilphnric  p»  woi  diKogagcd,  Bod  h  IIIiIc  juljihiir  pretipilalrd.  I'Vam  thii 
it  i>  probnMe  thai  a  nlphurct  wilh  cieen  of  inlpbnr  ia  fortnrd,  and  hydrofra 
diipngaccd.  Bat  as  t  tnphrjti  a  mlpinret  whkli  yictdrd  a  gni  oot  totally  ab- 
lorbed  by  Ihc  alkalin,  1  coald  not  otccrfaiii  the  fad.  Yat  (ht  abundant  prndiK-- 
tlon  of  WBirr  wlkicb  BGcampanin  Ihi^  combitinlion  of  hydroEitlphurlc  f;u  with 
barytn,  and  eicn  with  ilronliar,  cannot  be  ej]i]ainpd,  ricrpt  by  admiding  Ihnt 
Ibne  ftlkaliet  are  reriaced  by  the  taydrog;en  in  cumeqimce  a(  tfar  united  aflnilira 
of  the  myeea  for  bydrogen,  and  of  the  mtlali  for  BDlpbar.  list  if  Ibi*  he  (be 
case,  11  if  vrry  probnblc  that  nwny  mRt.-illic  prrrlpilatfi,  which  hatr  brcn  taken 
for  hydrosulpbatc^  (hjdrotnlphorcts)  are  only  talphareti.  At  a  red  hrat,  nil  the 
Diidn  which  cnmbine  with  talphur  give  nut  water,  and  are  cbugnl  iata  lal- 
pbureli  nhen  liydrainlphuiic  gas  i)  brou)[bl  In  contact  with  Ibeu).  Tbli  Tact 
proTCt  noihiog  agaiiQt  ihr  existence  of  hydrutulpbales  at  a  Tow  tempprvinre. 
Bill  hilberlu  there  ii  not  a  lingle  decisive  riperiinrni  In  prouf  of  Iheir  ciiilenei'  ( 
wbile  the  Insolnbillry  of  them  all  teenn  (a  be  b  fart  of  aa  op|>o*ite  nolare.  Td 
cnnfirn]  thfK  caDJeclum,  IdKtolTeda  deteroiinate  weifht  of  linc  in  liydrocMoiiC 
acid.  I  luperaalurated  the  lolutiaa  by  ammonia,  and  prccipilaled  by  hydro- 
jol^nric  acid.  The  precipitate  dried  in  the  temperalnre  of  between  140'  and 
ITS"  annnird  the  appeannce  of  barn.  I(i  weight  wu  too  great  for  a  talphnrr*. 
and  too  iinal]  for  a  hydnwnlphnrtl.  When  healed  to  812°  it  gmreoul  watef,  and 
M  new  qoBntity  was  disengaged  at  a  higher  (cinperalnre.  l^h  eiperlment  it  not 
enltrrly  deeitiTe;  but  from  the  appearuitce  of  ibe  preripltate  1  (bink  it  wai  a 
hyriMte.  At  all  ctotts,  thti  experiment  ii  rather  favoarable  tluui  othtrwiie  t«  mj 
conj'eclurr.  /  •  i 
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at  a  red  heat ;  but  the  muriate  of  lime  through  which  the  gas  after- 
wards passed,  did  not  iacrease  sensibly  in  weight.  Hence  every 
thing  leads  us  to  consider  the  hydriodates  that  have  been  melted  or 
dried,  as  converted  into  metallic  iodurets.  The  hydriodate  of  lime 
made  with  hydriodic  acid,  may  be  dried  in  llie  air  whhout  being 
decomposed.  On  the  contrnry,  what  lias  been  made  with  iodine 
and  Lime  becomes  deep  coloured  as  it  Is  concentrated,  though  we 
eraporate  at  a  very  moderate  heat.  The  reason  Lt,  tliat  this  Ian 
hydriodate  hold«  in  solution  a  certain  quantiiy  of  iodate,  and  these 
two  salts  have  the  property  of  decomposing  each  other,  when 
brought  Jo  a  certain  deijree  of  concentration.  The  hydrogea  of 
the  hydriodic  acid  and  the  oxygen  of  the  iodic  acid  form  water, 
awl  the  iodine  which  is  thus  disengaged  is  dissolved  in  ihe  uode* 
composed  portioD  of  hydriodate,  and  gives  it  a  reddish  brown 
colour.  The  whole  hydriodate  is  not  destroyed,  because  tliere  is 
only  a  small  quantity  of  iodate  present;  and  when  calcined  tn  close 
vessels,  it  is  completely  freed  from  colour.* 

Hydriodate  of  ammonia  results  from  the  combination  of  equal 
volumes  of  ammoniacal  gas  and  hydriodic  gas.  It  is  usually  pre- 
pared  by  saturating  the  liquid  acid  with  ammonia.  It  is  nearly  as 
volatile  as  the  hydrochlorate  of  ammonia ;  but  it  is  more  soluble 
and  tnore  deliquoscent.  1  have  obtained  it  crj'stallized  in  cubes. 
When  heated  in  close  vessels  only  a  very  smafi  portion  of  it  is  de- 
composed. What  sublimes  is  greyish  black.  If  it  be  sublimed  in 
contact  of  air,  a  much  greater  proportion  of  it  is  decomposed,  and 
it  becomes  more  or  less  coloured.  It  may  be  deprived  of  its  colour 
by  adding  a  little  ammonia,  or  by  exposing  it  to  dry  air.  In  the 
last  case,  the  iodine  lo  which  it  owes  its  colour  is  gradually 
%'ohitilized. 

The  hydriodate  of  magoesia,  formed  by  uniting  its  constituents 
together,  is  deliquescent,  and  crystallizes  with  difficulty.  When 
heated  to  redness  in  close  vessels,  the  magnesia  abandons  the  acid 
in  the  same  way  as  it  .abandons  the  hydrochloric  acid.  Having 
heated  together  iodine,  magnesia,  and  water,  to  ascertain  jvhether 
hydriodate  and  iodate  was  formed,  as  happens  with  the  other  alka- 
lie?,.l  obtained  a  flocky  compound,  which  exactly  resembled  well 
prepared  kermcs.  The  liquid  which  coovered  it  was  scarcely 
coloured,  and  T  ascertained  in  it  the  presence  of  hydriodate  and 
iodate  of  magnesia,  but  in  very  small  quantity.  Wlien  evaporated, 
a  flea-coloured  matter  is  deposited  on  the  sides  of  the  vestel, 
quite  similar  to  that  of  which  J  have  spoken ;  and  towards  the  end 
of  the  process,  the  liquid  acquires  a  deep  colour.  This  pheno- 
menon is  owing  (as  io  the  case  of  lime)  to  the  mutual  decompo> 

•  To  rvapantc  or  cakiue  the  kTdrlodsla  wllboni  tba  coatut  of  air,  I  pM 
tk(«  iiiloa.fcl«(l,  lo  Ike  Ix^k  of  which  I  iil  ■  tube,  which,  afler  baving  re- 
ceived-lhe  fora  proper  fur  colleclinj  gasei,  ritei  at  ita  exlrwnily  parBllel  to  rho 
descrndin;  branch,  and  aiiumei  ncHtlf  the  ihape  (if  the  leltrr  U.  When  Ihe 
aqucoM  (upour  ha>cjcpellcd  all  ilx  air  of  theretort,  1  place  iheaicendti^  branch- 
iMder  ■  |1bh  jar  «I1mI  wiib  h/drapia«iu  «soiic  |h,  abeve  the  level  ut  ilM  water.. 
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sition  of  the  h^riodate  aod  ioddte  of  magnesia  when  they  reach  a 
certain  point  of  concentrationi  but  it  is  much  more  marked  with 
magnesia. 

The  fleit-coloured  mattef  is  decomposed  when  pot  upon  burning 
coals.  Iodine  is  disengaged,  and  magnesia  remains.  Potash  de- 
composes it  liliewise.  When  boiled  in  water,  hs  colour  is  not 
changed,  but  (he  liquid  is  found  to  contain  a  little  iodate  and 
favdnodate.  If  tlie  quantity  of  water  be  considerable,  pure  mag" 
ne«ia  remains,  and  the  water  contains  iodate  and  hydrtodate. 

From  these  facts  it  appears  that  the  flea-coloured  matter  is  an 
todmet  of  mugnesia,  and  that  its  existence  in  water  depends  upon 
the  property  which  the  iodate  and  hydriodate  of  magnesia  have  of 
mutually  decomposing  each  other  when  concentrated  to  a  certain 
point.  WFien  ihe  water  is  in  great  quantity,  no  iodurct  of  mag- 
nesia appears ;  but  it  is  deposited  as  the  concentration  advances. 

This  phenomenon  does  not  talte  place  with  the  iodates  and  hy- 
driodates  of  potash  and  soda.  It  begins  to  show  itself  with  those  of 
strontian.  It  becomes  more  sensible  with  the  iodate  and  hydriodate 
of  lime,  and  is  very  conspicuous  with  those  of  magnesia.  But  this 
last  alkaline  basis  has  a  weaker  affinity  than  the  others ;  and  it  is 
perhaps  because  the  oxides  of  zinc  and  iron,  &c.  have  a  atill 
weaker,  that  they  do  not  condense  a  sufficient  quantity  of  hydriodic 
and  iodic  acids  to  prevent  them  from  acting  on  each  other,  and  that 
in  treating  them  with  iodine  no  iodstes  and  hydriodates  are  formed, 
though  these  salts  may  be  obtained  separately. 

(Tv  it  confiruKd.) 


Article  X. 
Analyses  or  Books. 


An  Attempt  to  estaWsh  a  pure  scientific  System  of  Mineralogy 
by  the  Application  of  the  Electro-Chemical  Theory,  and  the  Cne- 
mical  Proportiom.  By  J,  Jacob  Berxelius,  M.  D.  F.  R,  S,  Pro- 
fessor of  Cltemislry  at  Stockholm.  Translaled  from  the  Swedish 
Original  hy  John  Black.     1814. 

Thk  doctrine  of  chemical  proportions,  though  but  recently 
introduced  into  chemistry,  has  produced  a  great  reform  in  the 
Eciencc,  and  has  given  birth  to  a  degree  of  accuracy,  both  in  expe-  - 
lamenting  and  reasoning,  which  has  already  placed  chemistry  on  a 
footing  will)  the  mathematical  sciences.  Nobody  has  contribuled 
more  lo  produce  this  reform  than  Professor  Berzelius.  ,  He  has 
made  the  most  numerous  and  accurate  analyses  which  we  at  present 
possess,  and  has  pointed  out  several  general  conclusions,  which 
■erve  greatly  to  facilitate  this  kind  of  investigation.  His  activity, 
which  surpasses  that  of  any  other  cbemical  experimenter  of  the 
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preaeot  dftf,  has  led  him  to  apply  the  doctrine  of  chemical  pn^xv-^ 
tiou  to  all  the  differeot  depanmetits  of  the  science.  The  object  of 
the  jwesent  little  work  i*  to  show  that  minerals  are  all  real  chemical 
oompoundB,  that  every  spedes  consists  of  constituents  combined 
■ccorauog  to  the  laws  of  chemical  proportioDs,  aod  that  they  an 
nisceptibte  of  aa  accurate  chemicst  arrangement  into  classes, 
orders^  genera,  and  species,  according  to  the  nature  of  the  sub^ 
Mances  of  which  they  are  composed, 

llie  work  bears  evident  marks  of  the  great  abilities  and  eweasnt 
knowle^  of  the  author,  and  must  surest  many  important  and 
luefhl  ideas  to  every  mineralogist  who  will  read  it  with  sufficient 
attention ;  though  perhaps  a  more  deliberate  consideration  of  the 
nibject,  and  a  more  minute  acquaintance  with  the  details  of  min&> 
nilogy,  might  have  led  to  a  modiGcalion  of  some  of  the  opinions 
which  Prt^essor  Berzelius  has  advanced ;  for  instance,  lie  seems  to 
rate  the  knowledge  of  the  cKternat  characters  of  minerals  very  low, 
and  to  consider  the  whole  of  the  science  of  mineralogy  as  confined 
to  an  acquaintance  with  the  constituents  of  which  every  mineral  is 
compoBed.  But  it  is  necessary  to  recollect  that,  before  the  chemical 
analysis  of  any  mineral  can  be  of  importance  to  the  science,  or 
lead  to  any  useful  inferences,  we  must  be  sure  that  the  specimen* 
which  we  subject  to  analysis  belongs  really  to  the  species  which  we 
suppose,  and  that  it  is  quite  pure  and  unmixed  with  any  other 
mineral.  Now  this  knowledge  can  only  be  acquired  by  an  rc- 
quaintance  with  the  external  characters  of  minerals—a  branch  of 
knowledge  which  must  therefore  precede  all  useful  chemical  ana- 
lysis. Hence  it  must  always  serve  as  the  basis  of  our  mineralc^cal 
knowledge.  In  fact,  the  labours  of  the  chemist,  who  applies  his 
pmctical  skill  to  minerals,  can  only  be  of  utility  when  he  takes 
care  to  make  his  experiments  upon  correct  and  pure  specimens. 
If  R  chemist,  for  example,  analyze  a  specimen  of  mica,  and  pub- 
lish the  result  under  the  name  of  an  analysis  of  talc;  or  if  he  give 
the  name  of  stilbite  to  what  in  reality  is  mesolype,  his  labours,  in- 
stead of  being  useful,  must  be  injurious  to  mineralogy.  Yet  these 
mistakes  have  been  committed  by  cbeniists  of  acknowledged  skill. 
The  same  injurious  effects  arise  from  the  analysis  of  impure  spect- 
noens,  as  when  a  mixture  of  Jelspar  and  quartz,  or  of  felspar  snd 
garnet,  is  analyzed  under  the  name  of  felspar.  Unless  I  am  mutJi 
mistaken,  errors  of  this  kind  have  been  lately  committed  by  some 
of  the  most  accurate  analysts  of  the  present  day. 

The  knowledge  of  the  constituents  of  minerals  is  always  interest- 
ing, and  in  many  cases  indispensable.  Thus  the  art  of  mining  is 
founded  on  the  knowledge  of  the  different  metals  which  may  be 
extracted  from  the  different  ores.  But  to  conceive  that  the  whole 
science  of  mineralogy  consists  in  r  knowledge  of  the  conftituenis  of 
minerals,  and  that  every  thing  else  b  of  no  consequence,  is  whitt  no 
peison  can  possiblv  do  who  has  taken  the  requisite  pains  to  make 
himself  acquaintea  with  the  science.  The  diamotui  was  as  accu- 
rttcly  distinguisbed  by  its  exteroal  properties,  and  was  applied  to  as 
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Dtaoy  ttstt  by  our  predecesKH^  who  were  igaontnt  thftt  thia  nincnl 
coDsiiM  cBtirely  of  [jure  carbon,  u  it  is  by  lu,  who  an  aci}iuiDt«d 
witli  that  fact — a  fact  which  must  be  admitted  to  be  airioua  aad 
important ;  but  not  to  oonstitute  every  thing  of  atiy  vriwe  with 
Tupect  to  the  mineralogy  of  the  diamond.  Gypsum  was  well  kaewa 
by  iti  propertiei,  and  was  applied  to  all  the  purposes  for  which  it  ia 
uied  at  present,  before  Margraaf  and  Lavoisier  ascertaiaed  it  to  bs 
A  compound  of  sulphuric  acid  aod  Ume.  A  mioetalogist  may  ba 
very  well  acquainted  with  llie  characters  of  gypeum,  cBpaMe  «f  di&- 
tinguishiDg  it  from  all  other  minerals,  and  aware  of  the  diffcNet 
tuea  to  which  it  is  applied,  though  he  be  igntnwit  of  the  cOBiti- 
tuents  which  enter  into  its  composition. 

We  must  hot,  therefore,  confine  the  science  of  minerak^  t*  (b* 
mere  knowledge  of  the  constituents  of  minerals.  It  includes  many 
mher  particulars  of  great  importance,  and  has  fre<]ueiKly  got  th« 
start  of  cbemica]  analysis  is  its  conclusions.  I'hus  calcareous  sfmr 
fend  arragomte  were  considered  by  minerHlogists  aa  two  distinct 
•pecicK,  even  wlien  the  most  expert  chemists  were  unable  to  discover 
any  di^rence  in  their  composition.  When  chemical  analysis  shall 
have  arrived  at  a  state  of  perfection,  we  may  expect  to  find  it  i^re* 
'in  every  respect  with  the  conclusions  drawn  from  the  external  cb»- 
tacters  ;  but  in  its  present  imperfect  state,  such  discrepancies  can- 
not be  avoided  ;  and  when  they  do  occur,  it  is  but  reasonable  to 
^ve  the  superiority  to  the  deductions  from  the  external  characteiSf 
as'icss  likely  to  mislead  us  than  an  imi^erfect  chemical  analysis. 

The^bject  of  BerEtlius  in  the  present  little  work  is  to  show  that 
«U  mineral  species  are  really  chemic^  compounds,  comi>osed  of 
ingpedieots  combined  in  definite  propwtioos,  and  capable  of  being 
clustfied  into  orders  genera,  and  species,  according,  to  their  com- 
position, just  as  may  "in  done  with  the  salts.  Though  numerous 
analyses  of  minerals  exist,  yet  it  must  be  confessed  that  these  deS- 
Dite  propoTiions,  this  chemical  composition  according  to  the  atomic 
theory,  can  be  perceived  only  in  a  small  number  of  individuals ; 
while  ihf  great  body  of  the  mmeral  kingdom  seems  to  bid  defiance 
to  the  application  of  the  laws  of  chemistry.  But  this  discordance 
Berxelius  considers,  and  J  believe  with  justice,  as  only  apparent^ 
and  not  real.  He  ascribes  It  to  three  causes  :  1 .  The  inaccuracy  of 
experimenters.  '2.  7'he  mechanical  mixture  of  foreign  bodies  with 
the  cliemical  compounds,  in  consequence  of  the  siiuuiion  in  which 
they  were  when  they  became  solid  on  crystallized.  3.  The  deposi- 
tion of  tv^'O  diSerent  compounds  in  contact  whh  each  other,  which 
gives  occasion  to  a  form  different  from  that  of  either  of  the  com- 
pounfb.  Thus  airagonite  owes  its  form  to  the  depOsitioD  of  an  aton  . 
of  carbonate  of  strontisn  in  contact  with  carbonate  of  lime  at  the 
time  of  its  crystallization. 

The  minerals  which  it  has  hitherto  been  impossible  to  briag 

tmder  the  laws  of  chemical  combination  are  the  stones,  cofflpoeed 

chiefly  of  silica,  alumina,   lime,   and  oxide  of   iron,    united  in 

varitfus  proportions.  -  Professor  Benclius  conceive)  thu  -in  ^MM 

.  2  l..(XWlC 
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niD«:iAa  the  ailica  perfomfs  tbe  runction  of  bb  acid,  and  (bst  it  ii 
cileAicilly  (Uaibined  willi  the  other  earths  ta  oxidea  which  peribnn 
\hit  iwictkni  of  bends.  Apcording  to  this  doUod,  which  has  Itke- 
wiic  been  advaoeed  by'  Mr.  Stnitluon,  tbe  stony  bodies  are  in  reality 
salts.  But  they  are  often  of  a  more  compticated  nature  than  the 
salts  composed  of  tbe  conimOQ  acids  ahd  bases ;  for  in  the  stftcio/er, 
as  BeraeiiuB  temn  these  stones,  we  find  not  ooty  the  oombioation 
of  silitik  wMi  one  base,  but  With  two,  three,  or  four  bans,  and 
often  in  various  prvporthms,  90  as  to  constitute  subsiiiciMes  or  super- 


If  we  suppose  silica,  alumina,  mi^nesia,  and  lime,  to  be  cOni- 
posedof  one  atom  of  oxygen  and'  one  atom  of  base,  as  I  have  done 
to  t^  table  pablirfwd  in  the  second  Totume  of  the  Annals  t^PkUo- 
iophy  ;  w  of  two  atoAs  of  oxygen  and  one  atom  of  base,  as  Ber* 
zelfus  has  done,  it  is  obriou*  that  the  number  of  integrant  par- 
ticles in  ariy  stony  body  may  be  determined  by  ascertaining  the 
proportion  which  the  oxygen  of  the  nuiouf  constituents  b^r  to 
each  other.  Thua  suppostt  we  examine  a  mineral  composed  of 
silka  and  lime,  and  find  that  the  oxj^n  in  the  silica  is  three  times 
as  great' us  in  the  lime,  it  follows  that  tbe  mineral  is  composed  of 
thf«e  integrant  particles  of  silica  saA  one  integrant  particle  of  lime ; 
so  that  it  may  be  termed  a  trinlicUte.  This  is  th^  mode  which 
Berzetins  has  taken  to  determine  the  constitudcMi  of  the  various 
ateny  bodies.  It  has  the  advant^e  of  being  at  once  easy  and  accu- 
rate, supposing  US  acquainted  with  the  composition  of  ^e  different 
earths. 

Berzelius  loppoaes  silica  to  be  composed  of  50-S6  silicon  + 
49-64  oxygen.  If  therefore  wc  consider  it  as  a  protoxide,  it  follows 
that  the  weight  of  an  atem  of  silicon  is  I'Ooy,  and  the  weight  oi 
an  integrant  panicle  of  silica  2'007>  He  considers  alumma  as 
composed  of  33*3  aluminum  +  -le'/ox^n.  The  following' table 
exhibits  the  weight  of  an  atom  of  the  diSierent  bases  according  to 
the  analj'ses  emplt^ed  by  Berzelius  in  this  work. 

Weight.  Wdsht.    . 

Siliccm 1-007  Silica  2-007 

Aluminum   ....  ]'141  Alumina 2-l4t 

Magnesium....  l'6St  Magnesia 2'G3I 

Calcium 2-571  Lime  3-571 

Barium.    ......  8-S23  Barytes    9*523 

Tliii  table  will  enable  the  reader  to  calculate  the  composition  of 
the  diSerent  stony  bodies,  which  have  been  subjected  to  an  accu- 
rate analysis.  For  oumple,  ichaaiiteioi  or  time  spar,  is  a  kydrous 
lisiliciate  of  time',  somnite,  ornepheUne,  wAsilidate  cfabimma; 
one  of  the  species  of  calamne  analyzed  by  Smitlison,  and  com- 
posed of  silica  and  oxide  of  zinc,  is  a  siliaato  of  xr'ncj  cerile  is  a 
silicialti  of  cerium.    Berzehus  gives  examples  of  more  complex 

VoL.V.  NMV.  U  ,.,..,.. C;oOi^lc  - 
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nliciatet.  Tlius  ichtkyopktlialmile  is  a  hydrate  consisting  oF  uialer 
combiDed  with  five  integrant  particles  of  trisU'iciate  of  i\me  and  one 
integTKDt  panide  of  IruilKiuiie  of'  fyalask :  and  malacolUe  consists 
of  one  integrant  particle  of  bistlkiate  of  lime  and  one  int^rant 
particle  of  bisil'tciate  of  magnesia. 

Berzelius  proposes  to  divide  inioerals  ioto  as  many  JamiUfs  at 
there  arc  simple  substances  known,  which  amount  to  about  46. 
The  familin  am  divided  into  orders,  according  to  the  different 
electro-: negative  bodies  with  which  the  most  electro-positive  are 
combined :  as,  for  example,  1.  Sulphurets :  2.  Carburets : 
S.  Oxides,  8tc.  He  gives  the  following  examples  of  this  arrange- 
tncnt,  which  will  maJke  it  more  intelligible.— Si  lvbb  Family. 
Isl  order  :  Pure  silver.  2d  order ;  Sulphurets.  id  order  i  Stibiets, 
consisting  of  antimonious  silver  ore  and  sUberspies-gUmx.  4th 
order :  Tellurets,  containing  the  various  ores  of  tellurium.  5/A 
order :  Aureta,  containing  electnim  and  auriferous  silver.  6iA 
order :  Hydrargyrets,  containing  native  amalgam.  Jth  order  .* 
Carbonates.  8th  order:  Muriates. — Iron  Familt.  1st  order: 
Native  iron.  2d  order:  Sulphurets.  Sd  order;  Carbureti.  4th 
order :  Arseniets.  5tk  order  .*  Tellurets.  6th  order :  Oxides.  7'^* 
order  i  Sulphates.  Stk  order:  Phosphates.  9lh  order  :  Carbonates. 
U)th  order:  Arseniates.  lltk  order:  Chromates.  12th  order: 
Tungstates.  ISth  order:  Siliciates.  I4lh  order:  Tantalates. 
ISth  order:  Titaniates.  16/A  order:  Hydrates. — Fahilv  or 
Alvhiniuh.  ist  order;  Sulphates.  2d  order:  Fluates.  Sd 
order:  Fluo-siliciates.  4tk  order:  Siliciates,  \st  ivtdiviskmi 
Single  siliciateS}  comprehending  nephelinc,  coUyrite,  &c.  2d 
subdivision:  Double  siliciates,  comprehending  beryl,  emerald^ 
Euclase ;  mealy  zeolite,  lomonite ;  harmotomc,  or  cru^s-stone ; 
mesotype,  schorl;  fchpnr,  lepidolite,  leucite.  ^d  suhdiviaan: 
Triple  and  complex  siliciates,  comprehendutg  prehnite,  koui^oliie, 
mica. 

Five  appendices  arc  added  to  the  dissertation  itself.  In  ihe  first, 
Berzelius  gives  the  ground  of  his  calculations,  as  they  have  been 
already  explained'in  his  paper.  On  the  Cause  of  Chemical  Projwr- 
tions,  printed  in  the  second  and  third  volumes  of  the  ^mta/i  of 
Philosophy.  The  second  appendix  cxhibiTS  the  number  of  atnnis 
of  oxygen  existing  in  the  various  oxides.  In  the  third  appendix  he 
explains  the  difiereut  symbols  which  ht'emptoys  in-  his  discussions. 
The  fourth  contains  a  valuable  set  of  experimt;nt9  on  magnetic  iron 
ore,  proving  it  to  be  a  compound  of  black  and  red  oxides  of  iron. 
This  valuable  paper  shall  be  insetted  in  a  subsequent' number  of  tbe 
Annals.  We  shall  likewise  in  a  future  tfumtwr  inse»  the  fifth 
appendix,  in  which  Berzelius  determines  the  propc^ion  of  oxygen 
coniaincil  iii  glucina. 
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Article   XI. 

Proceedings  of  Piiilosopkical  Societies. 

ROTAL    SOCIKTV. 

Feb.  23.— At  this  meeting  a  part  of  a  paper  by  Sir  H.  Davy, 
entiUed,  Some  Experinients  aod  Observations  qn  the  G«louts  uted 
ia  Painting  by  the  Ancients,  was  read. 

March  2. — ^At  this,  meetiog  the  conclusion  of  Sir  H.  Davy's 
paper  vras  read.  The  following  are  the  results  of  his  obee^ationB  : — . 

^^ie  experimebts  were  made  on  colours  found  in  the  batlis  of 
Titua,  in  the  baths  of  Ijiria,  and  other  ruins  of  Ancient  jRome,  as. 
well  as  of  Pompeii.  Some  of. them  were  discovered  in  vases  found, 
below  tbe  ruins  of  the  Palace  o!  Tttus.  These  were  identified  with; 
the  coloBrs  employed  in  various  fresco  paintings  ia  this  palace. 

Three  Iciiids  of  red  were  fouod  in  a  rase  two  years  ago ;  the  first,  i 
approaching  to  orange,  was  minium  ;  the  second,  a  dull  red;  and> 
the  third,  a  purplish  red,  were  ochres.  .  Another. red,  found  .ia. 
fresco  paintings,  was  plainly  vermilion,  called  niinium  by  the 
Romans,  who  gave  the  name  of  ceruua  asta  to  qui  minium,  which 
Sir  H.  Davy  suj^Mses  to  have  been  a  natural  carbonate  of  lead  burnt. 
Tbe  yellows  are  ochres  diluted  with  diflerent  quantities  of  chalk,, 
and  yellow  oxide  of  lead,  or  massicot.  No  sulphurets  of  arsenic, 
were  detected,  though  (bey  were  known  to  Pliuy  and  Vitruvius. 

Lumps  of  a  deep .  blue  frit  were  collected  among  the  baths  of 
Htua,  which  were  composed  of  soda,  silica,  acid  oxide  of  copper. 
Ail  the  blues  were  composed  of  this  compound,  and  the  intensity 
of  their  colour  was  reduced  with  carbonate  of  lime.  Sir  Humphry 
supposes  this  to  be  the  blue  colour  described  by  Thcophraslus  as 
having  been  discovered  by  an  Egyptian  King,  and  as  manufactured 
at  Alexandria.  The  ccerulium  of  Vitruvius  was  made  by  heating 
■and,  natron,  and  copper. 

No  traces  of  indigo  have  been  detected,  though  it  was  known  to 
the  ancients.     Cobalt  was  observed  colouring  glass.; 

The  greens  are  earbonate  of  cop|>er,  except  oni;  which  approaches 
to  olive.  This  is  the  common  green  earth  of  Vcrapa.  Sir  H. 
thinks  it  not  improbable  that  many  of  the  carbonates  of  copper, 
were  originally  acetites. 

'  Jn  the  bottom  of  a  broken  vase  found  in  the  baths  of  Titus.a 
substance  externally  cream-coloured,  internally  carmine,  existed, 
which  was  combustible,  and  left  about  r^  of  siliceous,  aluminous, 
and  calcareous  earths,  it  is  regarded  as  a  Inke,  though  it  is  im- 
possible to  determine  whether  it  be  animal  or  vegetable. 

The  browns  are  mere  oxides  of  iron,  and  sometimes  mixtures  of 
iron  and  manganese. 

No  cerusse  was  found  among  the  whites,  which  were  generally 
carbonates  of  lime  and  fine  white  clays,  C  ^onolc 
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lltG  ground  on  which  the  peibting  was  executed  waa  powdered 
marble,  cemeDted  with  lime,  which  whi  polished.  No  wax  or 
animal  gluten  was  discoverCcFonaAy  ctf  the  paiDtings. 

March  9  and  16. — At  these  two  meetings  a  paper  was  read  from 
Dr.  Brewster,  (M'thwlMi'  which  ic^Itftd  (b#  polirkation  of  l%fat 
by  reflection  from  the  second  surlaces  of  transparent  bodies. 

UIVNaAN  SOCIBT-y. 

At  tMef-  «RMNtogt  of  thtf  7th  Marah  a  paf)er  wn  Ksd  frahn  Mr. 
Scwrerby,  on  a  branched  fiianl  fenod  in  GraAi  San^  Whr" 
iffiOMbr,  W  *hich  be  prapoaeB  to  gin  tb«  amte  et  pedwmiUun 
It^tUMt    A  tigaftf  «u  abo  eaMbted. 

At  tht  Whtf  mMliag  s  pa|wr  wa»-  iMd  ftwa  the  Bnr.  IMifck 
K«itl^ott'  tlM  «pidsriHi»of  phurtay  w  wbiob>  aiwr  (Mfiag  the  gue* 
tM  tfml^  pOtttWl  out  bv  Onw,  flMl  other  euly  v^euutf  pi^^ 
Itt^Mf  tonHMy'lhve^erinHeor  FdHit»atod  aiAnels^  he  ecusnM* 
the  doeMtM-cHfVctBlly  Msppiriri  1^  M.  MirM,  who  legnds  tlMf 
BuBUhflo«  U  MrtM?  tW  extenud  surfiwe  of  th«  pdrcaohyaw.  acted 
d(«M  a«d  bardeBM'by  the  atntaspbere.  He  th«B  shovfB  that  thb 
Utt  o^htknt  is  unfounded,  aad  feudl;  eDdeaTOtrtt  ta  ettafitii&i  thv 
gtrrieritl'  ashtogy  admited  bjr  the  eeriy  writeni 

A>  Mefffcrir  ftoi*  Dr.  Lcach  on  the  diMributiati  e#  the  oiden  oaa^ 
pdstr^  tWchs»  Iweet^  with  deacriptkn*  of  Knoe  snr  genelv  tai 
s^ie9  itas  read.  Iti  uw  foUowiog  table  an  eotUac  o#  Ue  classic* 
dMie»  ia  iteertcd. 

~   CI^ASS  INS£CTA. 

SuBCtASS  I. — AUBTABITLU. 

Insects  undei:gc»ng  no  netamoiphosea. 
OB0VC.L  TAymrntra^TaU  anned  with' seta.. 
OaDB»  II.  Amplura, — ^Tail  wlthott  Mtta. 

SOSCLASS   n. — METABOUA. 

Insects  ondergomg  metanrnpIioMBi 
CxSttUtT  I.  Elytkmptera, — Insects  with  dytre. 

0<»mAuA»wi.— Mouth  with  mandibles. 
I  *  Metanton^oses  iModtpkte. 
Oximnin.  CUwplero.— wings  tranaversdyfbldeid  I  elytweiw 
tMoous,  covering  the  wings,  with  the  soHira  strait. 
^        ••  Metamorphosis  nearly  coaretate. 
OitDBR  IV.  Stnpsiptem.--Wm^-  longitudinal^  foMed^;  clyU* 
coTia^oas,  not  coTering  the  wiags. 

***  Metamorphoses  semi*«oi»plete. 
Okdbk  V.  ItermaJMertf.— Wings  Ic^ifadinelly  and  tmnswrsely 
folded;  elytra  soDiewnat  crustsceon^  ^brertated,  wMi  the  suture 
strftit. 

Order  VI.  OrtAopfera.— Wings  longiludinany  f«Me*J  the  te- 
t Anal  marg^  vX  one  elytrtn  covering  tu  aame  part  of  the  other ; 
elytra  coriaceous.  .icnioJc 
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•OMBeitJm.  sDiehKptem.-'-Wings  longttudkidiy  ioMed   twtoe 
isr  more ;  niytm  wriMCOUi,  nynaut,  imp  .Swvmating  <4a-otb«r  (Ob- 
liquely. 
Ji/)jbniMtaRa.--Mautb«ftfii  m  niwtflatvd  roitruiD. 

OeuMtft  ¥10.  UanmfittKm iBIytra  4ep]e<vfatt  crMtaoMw,  ^or 

jBotiaeemm ;  Mwdi  tfae  apat  genenri^  'ine|iibr»i8ceoiK,  iovj- 
aoDtal,  oiMide(:uMBtiaglfae«l^r  oUiquety.    AlMainafph<Ms  lutf 


»,  .^Bdstueling.<Mi^ely,  «4ih  «  <^nU  4iimr<.'  MeMnw- 
plioses  semi-complete,  or  mcenptotc. 

•Oasaa  X<  JlptM^-^Ueoth  wiib  t  tubuliar  9«iiig  rotma. 
JfatigaoiphBtw  inoMptete. 

(^ROHJa*  ill.  ■^wwj^ptor*. — lawots  «ifh  wiogi,  but  bo  dytn. 

CoooRc  I.  OlostQitoma.—Moath  with  a^iRKl  ^tag&e. 

Ordbr  XI.  Lepido^tera.—yiia^  A)w,  nembrnMeoBt,  wilfa 
ftarigattM,  corond  miti  >BMMl-4ike  watts. 

i<>HaBsH.  fimfbortMui.— Mouth  wMi  imaiMw  and  tip. 

iQvB^  XU.  fiii(Ao^fatji.'^-4ff4Bgs  four,  -MtHifamuceotis*  Wi^ 
ptcrigwieft,  andiiMi?. 

Cmtobs  iU.  Oc^tof/oiiia.~-Mouth  wMi  mRntltbalw,  flnaxUtn, 
wdlip. 

OMMHtXIH.  iSnPofifaraw^FoHrtii^ftefici^ttcdwin^j'geBe- 
rally  equal  in  size;  antu  -of -^  Cenale  ^vithout  a  simg,  -or  cem- 

iOapwt  KiV.  ifftmtMU^Uara.— ilV>w  ffSDOie  Winp,  Un^  eties 
•mmUim;  •anw  «f  wa  Ornate  WiA  a  'sli'ig)  or  wMt  la  compeand 
boret  or  oviduct. 

CoHoBS  [V.  j^yeAoneitfvffM^— Mouth  tifbular,  forsW'for  sucking. 

Omivr  XY.  C)j||<«r«.'r-J|Vin^,  an^  hfiHarM  or  4>a(aHcers  Im. ' 

Atl^cwctw-df  iriie'SlBt  of  March,  s-paper  .eentaioTog  seme 
«Mi(ioi»tothellMJt>^t««ai«Omidto)ogieSVnlliirio,byM.'VieHw 
lot,  oOHctudad  M  a  for-mar  meeting. 

(ifioiJOS'ict.t.  aoicfeBrr. 

/«)f.  «0,  1616. — The  readiog  erf  9>r.  MaccttHotffa^  P^P**  ^ 
^Ken  Tilt  was  conduded. 

l%e  remarkilble  appeannces  atfetiding  the  juncficiD  «f  the  j^- 
■nite  and  of  (he  Bchistose  rocks  at  Glen  1^  wetK  fir»  pointed  out  by 
Dr.  HuttoD,  and  weie  considered  by  hitn  as  affi>r#ng  strong  prooa 
rf  ike  original  fluidity  of  granite,  and  joi  Ks  having  IbrciMy  !□• 
traded  itself  into  the  situation  which  it  now  occupies  at  a  [wriod 
auhsequent  to  fhe-formatioo  of  (he  schist  with  which  it  is  intermixed. 

I^e  Bupporten  of  4he  WeroeriaD  theory  who  have  visited  thjs 
remvlfaille  valley  haw  denied  tlie  accuracy  of  some  of  Dr.  button's 
•detei^tions,  and  4MTe  caWtA  \a  question  (he  ju^ness  of  the  t»nclu- 
•ions  deduced  hy  him  from'  theat  appearances.  The  advocates  for 
Ur,   Htttten's  4beofy  bave  ^roag|bt''forward  eouater  statements* 
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-H«ace  it  becomes  a  matter  of .  considerable  iinportance  that  the 
.rail  Balure  of  tb«  facts  appnied  to  by.  both  panics  should  be  clearly 
BScertaJDcd. 

Most  of  the  previous  obierven  appear  to  have  cooGoed  their 
researches  to  (iarti.cuUr.'<  par ls<  ia  the  bed  of  the  Garry  (the  ri»er 
which  flows  through  the  Glen),  where  the  rocks  may  be  observed 
with,  least  troublej  aacj  where  the  juoctioof  of  the  granite  with  the 
schist  are  the  most  obvious.  In  the  present  memoir  the  entire  bed 
■of  the  river  from  ooe  etid  of  the  Glen  to  the  other,  where  it  was 
accessible,  is  particularly  .flescribed,  as  well  as  the  slopes  of  the 
mountain  which  form  the  sides  of  the  GleD. 

Xhe  right  side  of  Glen  Tilt  consists  for  the  most  part  of  red 
.gr»(iite,  passing  swneiiraes  by  the  iotermisture  of  crystals  horn- 
blende into  sienite.  This  granite  may  be  traced  to  Beu  Deary,  and 
thence  to  the  great  body  of  granite  forming  the  centre  of  the  High- 
lands, and  of  wlvch  body  the  right  bank  ot  Glen  Tilt  may  be  conn- 
dered  as  the  soutbera  bpundary. 

The  surface  of  the  granite  is  irregularly  undulated  and  protube- 
rant. Incumbent  on  the  granite  are  several  stratified  rocks,  the 
lowest  of  which  appears  to  be,  quartz- lock,  which  is  covered  by,  and 
alternates  with,  mica-slaie,  either  pure  or  pasting  into  gneiss,  with 
clay-slate  and  with  graouW  lime-stone,  either  the  common  blue 
variety,  or  white  marole,  which  latter  sometimes  contains  veins  and 
.concretioos  of  not^  ^erpeptine,  and  is  sometimes  ioterstratified 
with  thin  beds  of  trsDjoliic  and  of  sahlite. 

The  beds  lying  in  the  granite  are  sometimes  broken  off  abruptly  j 
aod  this  latter  rock  making  its  appearance  in  the  intervals  frequently 
gives  the  appearance  of  an  alternation  of  granite  with  the  stratified 
rocks  that  in  reality  lie  only  on  its  sur&ce. 

The  stratified  rocks  are  for  the  most  part  very  r^^ular  in  their 
poution ;  but  where  they  are  in  contact,  or  approach  very  near  to 
■the  granite,  very  remarkable  disturbances,  and  other  changes,  are 
jobserved  to  take  place-  The  lime-stone  is  much  indurated,  and 
more  siliceous  than  usual.  Sometimes  it  contains  small  graina  of 
reddish-brown  felspar;  sometimes  the  lamina  of  the  lime-stone  are 
separated,  and  the  in^nstlces  are  tilled  up  with  granite ;  sometimes 
veins  of  rerJDUS  magnitude  pass  from  the  body  of  the  granite  into 
the  superincumbent  beds,  occasiuning  flexures,  fractures,  and 
.various  intimate  and  fantastical  intermixtures  of  all  the  adjacent 
locks;  sometimes,  on  the  other  band,  lumps  and  masses  of  the 
stratified  rocks  are  to  be  found  involved  in  the  granite. 

Quartz  rock  is  not  always  the  immediate  covering  of  the  granite ; 
on  the  contrary,  the  several  varieties  of  schist,  and  evep  lime-stone, 
are  sometimes  found  in  that  position,  a  circumstance  that  appears 
to  be  irrecoQctleable  with  the  theory  of  the  stratified  rocks  having 
been  deposited  on  ^  basis  of  pre-existing  granite,  but  easily  ac- 
counted lor  QD  the  theory  of  the  forcible  irruption  of  the  granite 
from  below  in  a  Suid  state;  in  which  case  it  would  rupture  and 
penetiaie  the  superincumbent  beds,  more  or  less,  according  to  the 
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force  originally  impresKd  upon  it,  and  to  the  degree  of  resistance 
ofiered  by  the  varying  thlckaesi  and  solidity  of  the  stratified  rocks. 

A  letter  from  the  Hev,  Richard  Hennah,  jun.,  dated  Jan.  19, 
18I5>  was  read. 

The  object  of  this  letter  is  to  state  that,  in  addition  to  the  iitfor- 
matioa  contained  in  the  former  letten  of  this  gentlemaa,  (read 
Nov.  18,  ISM,]  concerning  the  occurrence  of  organic  remains  in 
the  Plymouth  lime-stone,  he  has  recenlly  found  many  well-defined 
shells  of  the  genus  turbo,  and  of  other  genera^  at  the  east  end  of 
the  Hoe  under  the  citadel  j  and  also  fragments  of  shells  in  a  quarry 
at  Cat-down. 

A  memoir  on  the  natire  oxide  of  uranium  of  Cornwall,  by  \V. 
Phillips,  Esq.  M.  G.  S.  was  read. 

Uranite  in  green  tabular  transparent  crystals,  imbedded  Iq  fer- 
ruginous ouartz,  has  been  found  by  Mr.  Phillips,  at  Carharrock, 
near  St.  Die.  It  has  also  been  found  by  him  in  very  minute  crys- 
tals, varying  in  form  and  colour,  and  accompanied  by  pitch  blende, 
at  Tincroft  mine  near  Redruth ;  also  in  well  defined  crystals,  and 
accompanied  by  pitch  blende,  at  Tol  Carnc  mine. 

At  Huel  Jewel  this  mineral  occurs  on  red  copper  ore ;  and  in  a 
single  instance  has  been  found  on  the  surface  of  Wavellite  from 
Stenna  gwyn  near  St.  Austle.  Specimens  of  extraordinary  beuity 
have  been  discovered  widiin  the  last  three  or  four  years  at  Gannis 
lake  copper  mine  near  Calliogton,  on  decomposed  granite. 

The  larger  crystals  of  this  mineral  are  all  deeply  striated;  and 
even  the  most  minute  ores,  alibou^li  seemingly  well  defined,  are 
not  capable  of  being  accurately  measured  by  the  reflecting  gonio- 
meter.  From  some  very  satisfitctory  clcarages  which  Mr.  Phillips 
has  obtained,  it  appears  to  have  natural  joints  parallel  to  the  lateral 
faces,  and  to  the  two  diagonals  of  a  tetrahedrn!  prism. 

The  paper  concludes  with  a  description,  illustrated  by  drawings, 
of  46  varieties  of  crysialline  form. 

A  paper,  entitled  Supplementary  Observations  on  .Quartz  Rocks, 
made  in  IS14,  by  Dr.  Macculloch,  was  read.  j 

This  rock  forms  the  larger  portion  of  the  great  valley  of  the 
Tunnel,  where  it  alternates  with  micaceous  and  with  argillaceous 
schist,  with  limc-scone,  and  with  porphyry.  It  may  be  observed 
passing  insensibly  into  granite,  and,  when  it  alternates  with  mica- 
slate,  the  proportion  of  qiiitrtz  rock  wiH  be  found  to  prevail  in  die 
vicinity  of  gritniie;  and  that  of  mica-slate  at  a  distance  from  the 
granite.  In  Ben  Gloe  it  occurs  incurvated  and  contnrted ;  and  on 
Cairn  Gower  are  some  beds  consisting  wholly  of  large  and.  small 
rounded  pebble^,  in  Mar  forest  it  alternates  with  large  incomplete 
garnets.  In  Glen  Tilt  it  presents  a  finely  laminated  structure,  like 
the  schistose  sand-stones  of  the  coal  strata,  and  is  divided  by  natu- 
ral joints  into  rhomboidal  tables.  In  Ben  Gloe  it  occurs  of  a  beau- 
tiful pink  colour;  and  in  Glen  Fernat  it  is  mixed  with  scales  of 
mica  forming  an  avanturinc  capable  of  receiving  a  good  polish. 

March  3. — The  reading  of  Mr.  Horner's  paper  on  the  Geology 
of  the  South  Western  part  of  Somersetshire  was  begun. 
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Akticle  XII. 

fiCIENTinC   tMTELLlGKNCS;   AMD  NOTICBS   OF  SUBJECI'S 

I.  fjectaees. 
Middlesex  HospUal. — Dr.  Merriraan's  next  Course  of  Lectures 
on  Midwifery  nod  the  Diseases  of  Women  and  Children  will  be 
delivered  at  the  above  hospital  during  the  months  of  April  and  May. 
The  lotroductory  Lecture  will  be  read  on  Monday,  April  10,  3,% 
half-past  ten  o'oocb. 

II.  Smitkson  Temumt,  Esq. 
Tt  is  with  much  concern  that  we  anoounce  the  death  of  Smitlison 
Tenaaat,  Esq.  F.  R.  S.  and  Profeasor  of  Chemistiy  in  the  UniFer- 
Eity  of  Cambridge ;  a  man  in  whom  gemus,  talents,  and  virtue, 
were  utiited  in  their  highest  forms.  Although  bis  induetry  was 
checked  by  a  frame  naturally  weak,  and  a  languid  state  of  health, 
his  acquirements  in  science  were  remarkably  general,  and  in  many 
branches  profound. 

The  circumstances  of  Mr,  Tcnnant's  death  were  most  afflicting. 
He  was  returning  irom  France,  where  he  had  been  several  mouthy 
and  was  waiting  at  Boult^e  for  a  favourable  wind.  He  l^d 
actually  embarked  on  Wednesday  the  22d  of  February,  but  the 
vessel  was  obliged  to  put  backj  and  it  was  determined,  if  the 
weather  should  be  tolerable,  to  make  another  trial  in  the  evening. 
During  the  interval  Mr.  T,  proposed  to  a  German  officer  of  distinc- 
tion, whom  he  had  accidentally  joined  on  the  road,  and  who  was 
also  raing  to  ^n^land,  to  ride  with  him  to  Buonaparte's  miar, 
near  Boulogne.  Jn  returning  he  deviated  a  Uttle  to  look  at  a  forti- 
ficalion  near  the  road.  But  as  they  were  attempting  to  [ass  a 
'  draw- bridge,  which,  owing  to  lotne  neglect,  was  not  pruperly 
secured,  the  bridge  gave  way,  and  they  were  precipitated  uMo  the 
trench.  The  ofBcer  fortunately  escaped  without  any  serious  hurt ; 
but  Mr.  Tennant  was  found  fallen  under  his  horse,  and  was  taken 
up  speechless,  his  skuU  and  one  of  his  arms  being  considerably 
fractured.  He  was  conveyed  with  difficulty  to  the  hospital  at  Bou- 
logne, as  the  nearest  and  most  convenient  place  to  receive  him, 
and  expired  in  half  an  hour.  His  remains  were  interred  at  Boulogne, 

A  fuller  account  of  this  interesting  philosopher  is  preparing,  and 
will  be  given  in  an  early  number  of  the  Annals. 

III.' Dr.  Seelxai,  the  German  Traveller. 

Dr.  Seetzen  is  little  known  in  this  country,  except  through  a 
translation,  by  the  Palestine  Society,  of  a  brief  account  by  him  of  the 
countries  adjoining  the  lake  Tiberias,  the  Jordan,  and  the  Dead  See. 
As  bis  merits  are  very  extraordinary,  it  will  be  interesting  to  give  a 
short  sketch  respecting  bim. 

Ulrich  Jasper  Seetzen,  born  in  the  Russinn  lordship  of  Jevcr,  is 
the  son  of  an  affluent  farmer.     He  was  educated  at  Gottingen, 
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wbcK  be  look  ft  degne  in  aaedioBB ;  kdcI  haring  steadily  regirded 
as  the  fiiul  eaivl  lus  Atudiea  the  czplot ing  the  iDtefior  of  Africi, 
he  ^prepWQd  hiouetf  -by  the  tbi^  of  mtanl  hutoiy  in  all  its 
bnuiohes,  Eestaro  .Iftngiwgei,  end  Bstroaoiiiy,  :geogrsphy,*&c.  la 
1802  he  left  Gotha,  accompanied  by  a  young  man  of  the  flame  of 
Jac<d>scD,  and  neat  to  Vieans,  voBiice  ihe  proceeded  with  lome 
difficidty  to  'Cooitaatioopte,  where  he  arrived  io  December,  ISOfi. 
Thence  be  watt  to  SnimiB,  which  be  quiUed  ia  October,  1603, 
bating  previously  ezfdored  (be  adjacent  country.  He  then  resided 
•1  ^ppo,  aad  aftei^ards  at  Dunaccua ;  aftarnards  ite  examined 
the  geological  Jtructuse  of  the  oouotry  towards  Jenualem,  Lebanon, 
and  LatiHbeoOD.  Ia  1805  be  travelled  through  AiaUa  into  Egypt, 
and  finally  arrived  at  Cairo.  During  residence  at  this  lost  place  (for 
iivo  yean)  he  transmitted  bis  very  valuable  observationi  in  separate 
dissertations  to  Genuony,  where  maay  have  been  published,  and 
many  reiqaia  in  the  pOMessKW  of  bis  relations.  In  1809  he  quitted 
Cairo,  returped  into  Arabia,  and  in  Nov,  1810  he  was  at  Mokka, 
since  which  no  correct  account  of  him  has  reached  this  country. 
A  report  has  been  received  of  hie  death,  but  in  a  very  auqncioui 
form.  It  would  he  gvaiirying  to  his  friends  to  know  hb  fate,  as  they 
would  riieo  be  enabled  to  give  the  whole  of  lib  Valuable  researches 
to  the  world,  a  part  of  which  only  has  hitherto  appeared  in  the 
journal  of  his  liberal  friend  Baron  Von  Zach. 

IV.  Gas  Light. — Conveyance  of  Steam  in  PtjMj. — Svudleit  ^gle 
at  vihich  Objects  are  perceptifile. 

*  (To  Ur.  TbomwD.)  ^ 

DEAR  SIR, 
I  have  been  much  gratified  by  the  information  which  has  come 
out  respecting  the  saccharometer,  in  9onsequence  of  my  inquiry  in 
^our  jimais.  The  "  Philosophical  Intelligence  "  b  a  most  interest^ 
ugpait  of  that  woric. 

f^rmit  me  to  suggest  to  you  that  accidents,  arising  from  philoso- 
phical negligence,  if  I  may  use  the  expression, — such  as  the  late 
exphsUm  of  a  brewer's  store  cask,  and  a  recent  accident  with  a  gas- 
light 9^>aratus  at  Birmingham, — deserve  to  be  recorded  in  your 
Jamais,  for  obvious  reasons.  A  friend  of  mine  was.  going  to  light 
two  large  manufactories  with  coal  gas,  but  since  the  late  accident  he 
has  been  undetermined  whether  to  proceed  or  not.  Will  it  be  pr^- 
•  suming  too  much  to  ask  your  opinion  respecting  the  new  mode  of 
illumination  with  gas  ?  The  opinion  of  so  experienced  a  chemist 
and  philosopher  would  have  a  most  beneficial  infiuence.  And  what 
MTt  of  coal  is  to  be  preferred  for  producing  the  gas  in  question  ?  I 
presume  the  diameters  of  the  conduii  pipes  have  hitheno  been  taken 
at  random,  and  that  the  pressure  on  the  reservoir  of  gas  for  sending 
a  stream  through  the  pipes  has  not  yet  been  accurately  observed,  or 
at  least  not  publbhed. 

1  am  also  de^rous  to  inquire  how  far  steam  has  been  known  to  be 
conveyed,  or  how  far  it  probably  can  be  conveyed,  for  heating  water; 
and  how  large  tlie  conducting  pipes  should  be  to  produce  a  required 
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effect.  Is  any  damage  to  be  expected  from  the  sudden  condenMtkui 
of  the  steam  on  its  first  applicadoD  to  the  cold  water :  1  have  beeo 
told  that  the  pipes  are  liable  to  hurst  from  this  cause ;  a  circum- 
stance which  I  think  Count  Rumford  never  mentions  in  his  essayi 
on  this  subject. 

One  more  query,  and  I  have  done.  Has  any  experiment  been 
.published  which  ascertains  the  smallest  object  or  angle  that  is  per- 
ceptible to  a  sound  unassisted  eye,  or  an  eye  assisted  with  a  givea 
magnifying  power  ?  In  a  philosophical  work  translated  from  the 
French  I  have  read  that  the  eye  is  incapable  of  perceiving  an  object 
which  subtends  ao  angle  aS  less  tlian  half  a  minute  of  a  degree. 
I  remain,  Sir,  most  respectfully,  your  obliged  servant, 
Ftb.  a,  1819.  M. 

V.  Meteorological  Table.  From  the  Register  kept  at  Ktrfauns  Castht 
N.  Britain.    Supposed  Lat.  56°  i^'.    Above  the  Sea  129  feet. 
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Itrsult  ef  three  Rain  Gages.  la.  100. 

No.  1.  Oil  a  contca!  di-lachf  d  hill  above  (he  I«*e1  of  the  wa  600  feel. . . .  33-84 

. —  2.  CeDlreof  icardn,  BO  feet ; 20-Dfl 

~  9.  Kinranni  Caitle,  189  feci 1S'S9 

Heaiiar  the  three  gages J 83-61 

VI.  Rm/al  'Medical  Society  of  Edi»lntrgh. 

The  Royal  Medical  Society  of  Eilinburgh  having  agreed  ta 
appoiDt  a  Committee  for  tlie  purpose  of  receiving  the  communica- 
tions of  members,  and  of  others  through  their  medium,  who  may 
favour  the  Society  with  interesting  facta  and  experiments  in  Medi- 
cine, or  with  unusual  appearances  in  morbid  dissection,  beg  leavg 
earnestly  to  invite  the  members  to  transmit  such  communications  to 
the  Society  as  soon  as  possible. 

The  Committee,  consisting  of  six  extraordinary  members  resident 
in  Edinburgh,  together  with  the  four  Presidents  ex  officio,  will 
.proceed  immediately  to  consider  such  papers  as  may  be  transmitted 
to  them,  with  an  ultimate  view  to  publication. 

VII,  On  Imagiaary  Cube  Roots. 

(To  Dr.  Tliomioa.) 
SIR, 

You  sometimes  insert  algebraical  communications  In  your^naZs 
of  Philosophy.  1  have  lately  discovered  that  all  numbers  have  four 
imaginary  cube  roots,  which  Is  contradictory  to  the  generally 
accepted  theory,  that  "  every  equatioD  has  as  many  roots  as  It  luia 
dimensions,  and  no  more." 

The  imaginary  cube  roots  of  the  number  64  are  —  2  ±  V  —  1 2; 
but  the  following  quantity  raised  to  the  third  power  shows  that  it  is 
also.a  cube  root  of  the  same  number  64. 


3+1^- 


-  3  +   "/  -  3  v'  -('_«-  ^  v'  - 


_  V  +i  »/-3 

—.5  +  3V-3-3+    ^/  —  3^/-{'J' 

-  •!  V  -  3) 

12-2>/-3  +  3+3,/-3,/-(¥ 

-i^-S) 

24+2»/-3-5-3V-3V-(¥ 

-  i  ^/  -  3) 

8G  +  0  +  (-  2  +  e  »/  -  3)  ^'  -  (V  -  3-  V  -  3>,,,,,„|^. 
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Jo  fiad  the  valae  .of  thf:  Itat  t«ni^  tbe  first  member  must  be 
squared^  t|ie  Kcoad  .Kivmber  must  be  nultifilieij  Soto  tbe  squ^n, 
lod  lite  sigp  of  the.sqMre  ippt  j)reSxe!d.to  tfiemtiilt.    Xhw,' 


—  2 

-  2 

+ 
+ 

6   V  - 
6  •  - 

-  S 

-  S 

4 
—   108 

- 

24  V  - 

-  S 

•^  1104 

+ 

84  ,/  -  .8 

676 
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+ 

156  */  - 
156  •  - 

-  3 

-  3 

7»4 

AnS  prefixing ^leaign  It  bcoona  </ TM  =  98,  wUdh  t4M 4{i 
56  fouQd  before  gives  04. 

I  am.  Sir,  your  obedient  tcmat. 

Tilting  Park,  JTarcA  5,   1915.  JaMBS  Ixjckuabt. 

Vni.  On  the  Use  of  ike  Cerebelltm  and  Spinal  Mamw. 

(To  Dr.  ThpouM.) 
MR,  LMdon,  pa.  14,  ms. 

Ja  the  26lh  Number  of  your  Journal  is  aonouBced  «  disooveiv^if 
the  use  of  the  cerebellum  and  stnicture  of  the  spiwri  mwiov,  W 
Pr.  John  Cross  of  Glasgow.  The  following  are  the  wordi  of  lU 
aDDouncemeot : 

"  1  was  led  about  a  year  ago  to  conekule,  fhatM  the  eerebnim  ii 
the  fountain  of  sensation  and  inteHect,  iAk  cerebelluH)  must  be  4fae 
organ  which  supplies  with  neryous  energy  the  face  and  Mber  ^rts 
of  tbe  head,  extrinsical  of  the  brun,  &e.*  Again,  *'  I  found  that 
the  spinal  marrow  is  uniformly  composed  of  finir  loo^tudiiMt  divi- 
'  sions ;  two  larger,  anterior,  which  may  be  traced  into  (he  oerebrum, 
and  two  smaller,  posterior,  which  may  be  <faood  into  the  cere- 
bellum. I  suppose  that  tbe  two  anterior  portioos  are  tbe  orgim  «f 
feeling }  the  two  posterior,  of  motion." 

Now,  Sir,  this,  though  more  vsguely  stated,  is  so  closely  imi- 
tative of  a  statement  which  I  actually  published  nearly  six  years 
ago,  (in  Archives  of  Uniretsal  Science,  voU  iii.  for  July,  1809J 
tbt  I  am  compelled  to  beg  jrou  will  do  me  the  justice  to  point  it 
out.     The  following  is  that  italement. 

"  From  the  peculiar  opposition  which  subsists  betweeD  the  situa- 
tion of  the  face  and  cereoellum,  we  are  entitled  to  expect  a  similar 
opposition  in  their  functions.  As  the  face,  therefore,  occupied  by 
thu  chief  orgaoi  of  sense,  is  tbe  seat  of  sensation,  so  jve  might 
expect  the  cerebellum  to  be  the  organ  of  volition.  This  supposkioa 
receives  additional  force  from  the  oonsidention  that,  as  the  organs 


18i&]r  Samti$c  tnidli^tue.    .  SI7 

of  tense  and  the  cerebelltim  are  the  fint  snd  the  last  pofttons  of 
the  DeiTous  system ;  so  seosation  and  volition  are  the  first  and  the 
last  of  its  functions.  But  this  suppositioD  is  completely  confirmed, 
when  we  recollect  that  the  degrees  of  voluntary  power  altvays  bear 
a  cldse  atlslogy  to  the  mrious  magnitude  of  the  cffebellum.  In 
flailed  ft>r  instance,  which  possess  ainiiiing  locoihotive  powei',  the 
ttrebeflmn  is  often  larger  di*nth«hemi!phef«!  (f .  17«,  Op.Cit.> 
"The  spinal  manbW  actually  Counts  otjbur  columns,  of  which 
ftW  *t  at/leriof  and  lUm  posterior.  In  the  antteHtfr  columns  to- 
flrfdXtt'  Ag  antAtor  tinldul!  of  a)f  the  spinal  ncrfA;  and  these 
drhams  tUetbst\ves,  passmgthruugh  tfrei  medufla  oblongats,  orart 
cenibn,  and  corpora  striata,  leftmtmfe  in  the  h^misphgreS  dt  the- 
terAnan.  The  anterior  fWricuU  of  the  spinal  ncrrts  are,  there- 
ftvtf,  their  ascending.  fssdcuH,  and  the  aaterior  eobmiH  of  the 
spinal  flunow  are  its  ascmding'  columns.  FVam  the  cerebeUum 
again  descend  the  poiterior  cobtmns  6f  ttie  spinal  triartow^  aod  Pfoat 
these  proceed  the  poetertdr  ftsdculi'  of  the  spidal  narTcr.  llie 
posterior  colamns  of  the  spinal  marrow  are,  therefore,  its  doeend- 
ing  colamns,  and  the  potteriof  fiucicnti  of  the  spnnal  nerves  are 
their  descending  bscicnlt.  Ratce  it  is  that  theie  norvti  and  alrmst 
ttli  the  mtves  of  thB  hody,  haveJHameauefceeendiag,  and /ilamentt 
of  desceitdmg  tmpressim  ;  afe  at ettce netixs <sf  seAs^thntoid nervet 
y  locomothM."  (Fnge  142.) 

ThdK  qnbtatiiMu  are,  I  believe  Sir,  snfficietnty  decisive  as  to  flic 
(Hfflnri  author  of  those  dbcoveriai,  which  I>r.  Crott  intendt  tor 
ttm.6  the  sobject  of  his  promised  work. 

On  this  subject  I  may  take  this  oppottimity  of  observing,  that 
i»y  Mend  Dr.  Spurzbeim^  (in  his  recent  artd  very  vtaltnble  work  on 
the  Anatomy,  Phy^olog}',  and  Physit^omy  of  the  Brain, )  hB» 
Most  certainly  erred  in  denominating  the  cerebellum  the  organ  of 
litnativeness ;  for  pkyikal  love  no  further  depends  on  the  cerebelium 
than  that  Hi  degree  is  of  course  inseparably  connected  with  tht 
degree  of  voluntan  power  which  it  the  proper  function  of  that, 
vrgan;  and  hence  it  ii,  tliat  the  ball  and  stallion,  having  larger 
cetebella  and  more  energetic  voluntary  power,  have  also  a  stronger 
propensity  to  physical  love  than  tb«  ox  and  cow,  or  the  gelding  and 
mare.  Notwithstanding  this  objection  however,  I  reckon  that  work 
the  most  important  acceieion  to  our  sowttMnical  knowledge  which 
ever  has  been  made  by  any  philosc^her.* 

I  remain,  Sir,  with  great  fespect,  yoor  obedient  Servant, 

AtnUNDBB    WaLKSR. 


*  Since  wrJtisg  Ibe  afatMc,  Sir,  I  obKrie  In  the  S7th  aamber  of  jatt  SonratX  a 
Itlfer  iddrmed  to  you  by  Dr.  Lr&ch,  in  nhich  he  iudicalo  [he  large  wott  of  (Ml 
ud  8|iarzhelm  m  tbe  brain,  pnbliihiKt  at  Pari)  In  )SOT,  u  ibe  orfgltutl  totnt  of 
tie  dUcovertw  m  aofMrty  clatoKd  by  Dr.  Gran,  Tn  amwer  to  Dr.  L«Mib,  1  need 
oaky  my,  1.  Thu  (Ul  aad  Spandwin'*  wark  aMobU;  contaiM  ao  nch  km*' 
■MUl  and  8,  TbM  Mcb  hMcbmbU  are  cvw  Id  dliect  oBBotitliMi  to  tfcclr  da^ 
WW.  r-  I 
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IX.  On  Ike  Orqank  Remains  m  Plymouth  Lime-slonf. 

(To  Dr.  TbsDuiin.) 
SIR,  Cibufel,  Plamottth,  JfnrrA  9,  IBIS. 

Id  the  last  Number  of  the  Annals  of  Philosophy  tliere  is  a  letter 
on  my  having  found  madrepores  and  snella  in  the  lime-stone  rocks 
«t  Plymouth.  I  should  probably  not  have  troubled  you  with  a 
reply,  had  it  not  been  stnied  that  no  shells-had  been  observed  in 
diose  rocks  **  in  situ,"  It  appears  Dr.  Leach  is  not  aware  of  the 
discovery  of  a  bed  of  lime-stone,  abounding  in  shells,  in  the  dock- 
yard ;  and  probably  he  h  equally  unacquainted  with  my  communi- 
cations to  the  Geological  Society,  aud  the  specimens  which  I  have 
sent  for  the  use  and  inspection  of  its  membe;rs.  In  addition  to 
those,  I  could  show  him  many  varieties  of  shells  which  I  have  ob- 
tained from  various  parts  of  the  rocks  in  this  neighbourhood.  1 
might  add,  about  the  same  time. 

With  respect  to  tlic  madrepores,  Dr.  Lockyer,  with  some  other 
friends,  accompanied  me  in  one  of  my  visits  to  the  quarry  where  I 
first  found  them  ;  and  he  was  of  opinion,  X  .remember,  that  they 
bad  more  the  appearance  of  imbedded  stalactites  than  of  animal 
remains ;  apd,  as  I  wis  of  a  difl^nt  opinion,  in  sending  some 
specimens  to  the  Geological  Society,  I  thought  tliey  might  be  in- 
terestrng  at  least,  if  they  did  not  tend  to  any  useful  purpose. 

As  to  the  specimen  in  my  possession  of  what  Dr.  Leach  calls 
madreporite  of  a  fine  blood-red  colour,  I  never  considered  it  as. 
such^  but  of  a  quite  different  nature.  It  was  given  to  me  several 
years  ago,  as  coming  from  the  neighbourhood  of  Stonehouse,  or 
Devil's  I'oini,  and  believing  it  to  be  the  case,  I  have  made  niaoy . 
attempts  to  discover  its  native  bed,  though  without  success. 

I  have  no  time  for  uninteresting  or  useless  writing;  but  deeming 
the  field  of  Science  and  Natnral  History  open  to  all  who  are  dis- 
posed to  enter  it,  I  shall  continue  my  researches  as  hitherto,  with- 
out giving,  I  hope,  at  lesst  without  intending  to  give,  offence  to 
anyone;  and  certainly  without  assuming  to  myself  the  merit  (if 
any)  which  others  may  tliiuk  due  exclusively  to  their  own  labours. 

I  have  the  honour  to  remain,  Sir,  your  obedient  Senant, 

BiCHAED  HkmNAH,  JuD. 


Article  XIII. 
Scientific  Books  in  hand,  vr  in  tfie  Press. 

Dr.  Ronalds,  of  Coventry,  is  preparing  for  the  Press  a  Translation 
of  the  celebrated  little  work  of  Cabanis  on  Certainty  in  Medicine. 

Mr.  Huish  will  shortly  publish  a  Scientific  and  Practical  Treatise  on. 
the  Management  of  lices,  with  Plates. 

Mr.  Parkes,  the  author  of  the  Chemical  CatectiiBm,  has  in  the  Preu 
ft  series  of  Chemical  Essays,  to  be  publnhed  'in  four  pocket  volumes, 
including  a  variety  of  Explanatory  Notes,  and  an  Index.  It  will  be 
illustrated  with  more  tlian  SO  Copper-Plate  Engravings. 

2  I      I. .Google 
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09440 

50 

4S 

490 

■21 

13 
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29-60 

99-10 

29'500 

52 

32 

42-0 

U 

E 

29-65 

29-40 

29-525 

50 

37 

43-5 

— 

1^ 

Var. 

29'65 

29-56 

29-606 

51 

42 

46-5 

— 

16 

S    W 

29-56 

29-50 

29-530 

54 

35 

44-S 

■18 

-16 

17 
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30-26 

29-50 

29-880 

52 

33 

42-5 

2 

T)' 

IS 

s    w 

30-26 

30-16 

30-210 

51 

34 

425 

19 

s  w 

30-16 

2971 

29-935 

48 

45 

46-5 

— 

20 

w 

i9*8S 

29-55 

29-685 

54 

42 

48-0 

-26 

SI 

N    W 

3015 

89-8' 

39-985 

56 

48 

52-0 

22 

30-20 

30-15 

30-175 

57 

39 

48-0 

2J 

30-15 

30-00 

30K)75 

51 

40 

45-5 

-27 

• 

2* 

w 

30-00 

29-97 

29-935 

52 

47 

49-5 

25 

s    w 

29-97 

29-92 

S9-945 

53 

46 

49-5 

26 

N    W 

30402992 

^0-1 6( 

54 

29 

415 

5 

27 

50'47i30-44 

30-455 

4S 

25  I  36-5 

28 

S      E 

30-44  30- 15 

30-295 

45 

31 

38-5 

3d  Mo 

Mar.  1 

S      E 

30-19  30-15 

30-170 

52 

33 

42-5 

•20 

' 

3047'29  23 

29-785 

57  1  25 

44-43 

■80 

1-13 

The  alwnTattoii*  In  each  lioe  of  the  table  apply  to  «  period  of  twenly-fonr 
biran,  beglnnrnK  at  9  A.  M.  on  Die  day  indicated  in  the  tnt  Colnmn.  A  ila«li 
de«Me>,  tb«t  thi:  r»alt  i)  laclnded  in  the  next  foUslrii^  olMenratiM;  - 
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REMARKS. 

Second  Month. — I,  2.  Misty  dull  weather.  5.  Cloudy:  wind 
and  rain  in  the  night,  4.  Temp.  49"  at  the  time  of  observation  : 
fine :  Cumahs,  beneath  hazy  Cirrus.  5.  Cirroslraliis  and  haze  at 
SHn^rise^  and  much  d^w,  which  did  not  evaporate :  a  very  fioe 
day:  temp.  ^6°  in  the  sun:  p.  na.  Cumulostralus.  6.  The  same, 
followed  by  rain.  7-  >■  nT.  Overdai^  drEppinff :  p.  m.  wind  N.W.: 
groups  of  Cumulostralus,  Curtmlus,  and  Ctrrostraius,  occupying 
the  whole  S,  from  one  to  two,  e<dOHKd  light  iudigo,  with  red  haze 
above,  and  attracting  the  smoke.  8.  p.  m.  The  wind  rose  at  S. 
with  the  usual  hollow  sound :  a  beating  run  Sron  that  (jmnter 
>nsued.  9.  Misty,  frOifi  A  dEfliised  Omslfatus,  abd  cloudy  above. 
Water  frdDl  a  well,  «bi<!h  ffli^t'  be  10^  WHnuer  thab  the  air, 
Emitted  a  visible   steam.      10.   Cloudy  :    dripping  at    intervals. 

11.  The  same:  dark Mrnii  passed  in  the S.,  the  witld  being  W^ m. 

12.  a.m.  Misty:  cloudy:  wind  sod  lowers.  13.  A  wet' windy 
morbhij^  succeeded-  by  a  very  fine  day :  Cumulus,  with  Cimis. 
14.  A  very  moifit  CtirOstraltis,  a',  m. :  then  fine,  witfa  various 
clonds :  a  little  misty  rtiin  at  flight.  15'.  Mueh  deW  :  the  rain  kept 
off  till  evening.  16.  Wiftdy ;  wet :  a  hmtlr  cor»na.  17.  Morning 
clear,  with  dew  :  then  Cun^hts,  which  beeoming  dense  inoscu- 
lated with  the  clouds  above,  and  with  thtt  stnokt! ;  a  little  rkin  p.  m. : 
lunar  corona.  18.  Slight  hoarfrost:  haze,  passing  tdCii-ras  and 
Cirroslrahis.  19.  Heavy  Cumuloslrati  through  the  day :  much 
wind.  20.  Windy:  wet:  lunar  halo  at  night.  21,  22.  Cumulo- 
stralm:  windy.  23.  Fine.  24.  Ramified  Cirrosiratus,  indicating 
wind,  which  followed,     2S.  Blustering  wind,  with  Cumulostralus, 

.  and  strong  evaporation :  a  little  rain  notwithstanding.  2H.  Showers, 
which  li^  the  duet :  a  sudden  clearing  in  the  W.  at  sun-set. 
27.  Veiy  wliite  frost :  a  fine  day,  out  of  the  smdle.  28.  Hoar 
frost,  and  a  frozen  Aist :  a  serene  day. 

Third Mfmth.~^\.  Hoar  frost:  Cimis  in  a  fine  elevated  veil, 
passing  to  CoroslratUs,  ^i  exhibiting  "between  ten  and  eleven  a 
loUtr  halo :  a  vei^  fine  day,  the  polltltioD  c4  the  smoke  excepted. 

RESULTS. 

Winds  vufable,  but  for  the  most  part  Southerly. 

Baromelei:  Greatest  hieigbt SO-47  inches 

Least.,..- 29-29 

Mean  of  the  period  ....  29-785 

TheJiflbmeter :  Gratett  height Bf 

Least 25 

Mean  of  the  period 4 1-43 

Evapwatioo,  0-80  inch.  Rab,  1-18  inch. 

toiTiSNHAM,  L.  HOWARD. 

Third   Moathf  10,  1815.  ,-  , 
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ANNAfcS 
PHILOSOPHY.    ^ 

MAV,    1815. 
Article  I. 

Biogrfibhifal  Account  of  Joseph  Blaci,   M,p.  F,S:S.E.  &c, 
pTf^esspr  of  0iem%slry  in  the  University  of  Ediairtirgh. 

jCHM"  m^eijals  ftoni  »hicli  tbe  followiog  account  was  dnwn  vt^ 
£rst  gu'cn  to  the  public  in  the  preface  to  Dr.  Black's  lecture^ 
editedby  Professor  HobisoD.  Mr.  Robison  informs  us  that  be  vtf 
indebted  /or  most  of  his  facta  "  to  a  paper  lead  to  tbe  Rayal 
Society  of  Edinburgh  by  the  mear  relatiop  of  Dr.  B^ck,  Dr.  Adam 
Fer^juaoo,  Professor  of  Malhematics  in  tbe  University,  a^d  nrcP 
known  in-(b,e  r^pjibHc  of  letters  ij  works  of  ihe  .very  firpt  rvik." 

Pr.  Joapfib  vplack  w#s  born  in  France  oq  tb^  Jiao^  of  ^h<e 
parooiie  HI  tbe  year  1728.  Bis  father,  Mr.  Jpha  Black,  wu  9 
AajLve  of  Belfast,  in  Ireland,  but  Df*a  Scotch  ^oiiJy,  wtiich  n^ 
ijeen  «Oime  time  settled  tbere.  Mr.  Black  leaided  for  tbe  tnost  ft(ct 
jit  jBourdeaujs,  ^bere  li^  cvirled  on  tbe  wine  tr«de.  He  married  ^ 
dftM^ter  of  Mr.  ]{,obcct  Gordqnj  of  Hilbead,  in  A^tc^rdc^aslurjef 
whp  wa^^lso  enga^d  in  the  a^me  trade  at  Bourdcaux. 

The  mother  of  Dr.  Black,  and  the  tnother  of  &^r.  James  Rusiel^ 
Proft^SQT  ot  Natural  Philosophy  in  the  University  of  Edinburgh, 
yipTp  pistes ;  ^d  tbe  mother  of  Dr.  Adam  Ferguson  was  their 
Supt,  ^  ckf  um^tance  which  was  tbe  origin,  though  i^t  tbe  cement^ 
pf  ,B  j'ricndehip  subsisting  between  tl^sp  through  life. 

jn  tbe  ye^r  J  710  youqg  Bj#c4(>  then  in  the  12^  year  of  his  age, 
was  sent  to  Belfast,  that  he  might  have  the  education  of  a  Bcitisa 
jfnbiiEut.  ^tter  ;Gnisbing  his  grammar  school  education,  he  wentj  in 
17-lC,  to  tbe  University  of  Glasgow,  Dr.  CuUen  bad  commenced 
hi?  .grp^t  literary  cftifpt,  adjI  hajiing  made  c^ice  pf  pliUo9Cfhij»tl 
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cheiDistry  u  *  field  still  untrodden,  waa  delivering  lectorei  upon 
that  science  in  the  Universiiy  of  Glvgow.  These  lectures  caught 
the  congenial  fancy  of  young  filacic,  who  speedily  became  a  zeakus 
chemist,  and  the  fevouritc  pupil  and  friend  of  fais  master.  Mr. 
Black  bad  made  choice  of  medicine  as  the  profession  to  which  be 
proptMed  to  attach  himietf;  and  in  1750  or  1751  he  went  to  the 
UDiversitT  of  Edinburgh  to  finish  his  medical  studies.  Here  be 
lived  in  the  house  of  his  cousin  German,  Mr.  James  Russel,  Pro- 
fessor of  Natural  Iliitosophy,  io  whose  society  be  must  have  passed 
his  time  both  agreeably  and  profitably. 

At  this  period  the  opinions  of  the  medical  professon  were  divided 
about  the  manner  in  which  certain  lithontriptic  medicines  acted  in 
alleviating  the  ezcrudating  pains  oL  the  stone.  One  of  these 
medicines  was  lime-water.  They  all  belonged  to  the  class  of  bodies 
called  caustic,  and  their  eficacy  was  ascribed  to  this  causticity. 
Now  this  causticity  waa  always  induced,  either  directly  or  indirectly^ 
by  the  fire.  Thus  lime-stone  in  its  statural  slate  possesses  no  caudM 
properties ;  but  by  czposare  to  a  strong  heat  it  is  converted  into  the 
caustic  substance  called  qnidc-lime.  Tbe  investigation  of  the  nature 
and  cause  of  this  causticity  was  considered  as  very  important.  It 
drew  the  particular  attention  ot  Mr.  Black.  He  investigated  tbe 
subject  wilh  his  accustomed  precbion  and  coolness;  and  having' 
ascertained  it  in  a  satisfactory  manner,  made  it  die  suliject  of  his 
inauguml  dissertation  in  17M,  when  tbe  degree  of  Doctor  of 
Medicine  was  conferred  upon  him  by  the  University  of  Edinbuglh 
Next  year  he  published  bis  experiments  upon  magnesia  tdba^  qiack- 
Ume,  and  other  alkaline  substances,  in  which  the  whole  sul^ect  was 
developed  at  length. 

Just  at  this  time  Dr.  Cntleti  was  removed  to  Edinburgh,  and  the 
chemical  chair  in  Glasgow  became  vacant.  Dr.  Black's  experi' 
ments  on  magnesia  and  <]uick-lime,  which  affiirded  by  far  the  finest 
specii&en  of  chemical  investigation  hitherto  offered  to  the  public, 
secured  him  that  chair.  Accordingly  he  was  appointed  Profeuor  ot 
Anatomy,  and  Lecturer  on  Cbemistiy,  in  the  Uoiversity  of 
Glasgow.  Not  considering  himself  as  sufficiently  qualified  fi>r  the 
anatomical  class,  he  exchanged  ta^  with  the  Profiessor  of  Medi- 
cine. While  in  QIasgow,  therefore,  his  lectures  on  the  institutes 
of  medicine  constituted  his  chief  task.  He  engaged  likewise  in  the 
practice  of  medicine ;  and  from  tbe  sweetness  of  his  manners,  and 
the  goodness  of  his  heart,  soon  became  a  favourite  practitioner. 

While  in  Glasgow,  he  brought  to  matuii^  his  speculations  con- 
cerning heat,  which  bad  occupied  his  attention  from  the  very  com- 
mencement of  his  medical  studies.  They  constitute  one  of  tbe 
most  important  additions  ever  made  to  science,  and  furnish  thtf 
most  delightful  proob  of  the  wisdom  and  beneficence  of  the  Author 
of  nature. 

Dr.  Blnck  continued  in  the  Univenity  of  Glasgow  from  1756  to 
I766.  In  that  year  Dr.  Cullen,  Chemical  Professor  in  Edtaburgfa, ' 
was  af^ioted  Professor  of  Medicine,  and  tburi  a  vacancy  was  mao* 
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in  the  clkdiilc»l:cli^rof.tKat  Uairaaitf.  There  fraa-bui  cue  wfsh 
with  mpect  io  a  successor.  Ladeed,  when  the  vacancy  bappeoed 
in  I7fi6,  by  the  death  ofDr,  PluranMT,  Dr.  Blade's  lepuutioa 
stood  BO  bi^,  that,  had  it  depended  on  the  Univer^ity^  he  woh14 
have  been  appointed  to  the  chair.  He  had  Don  greatly  added  to 
bisclaim.  of.  merit  by  hb  imfiortant  discoveiy.  of  the  procedure  of 
Motore  in  producing  duidity  and  ?Bpour ;  and  he  had  acquired  thb 
high  esteem  of  every  one  by  the  singular  atoAtratioa  and  scrupulous 
caution  which  naarked  all  his  researches.  Dr.  Black  was  appointed 
to  the  chemical  chair  of  Edinburgh,  to  the  general  satisfaction  t^ 
the  public  ;  buttbe  Uuivereity  of  Glasgow  sustained  an  irreparabla 
loss.  In  this  new  scene  hb  talents  were  maire  cooapicuous,  and 
more  extensively  useful.  The  number  of  his  pupils  underwent  a 
mogressive  aul  annual  increase  during  the  whole  time  that  he  waa 
nt^Eflsor.  Many  of  thesepupils  were  from  the  workshop  .of  fhe 
artist  or  manufacturer,  ana  had  not  enjoyed  the  advantage  of  a 
liberai  education.  Yet  such  persona,  in  the  (pinion  of  Dr.  Blacky 
constituted  by  no  means  the  least  important  part  of  bis  class.  He 
laboured,  therefore,  with  the  greatest  assiduity,  tQ  bring  his  lectures 
to  a  level  with  this  least  iufonncd  part  of  his  autJU^oce ;  and  thus 
every  year  be  rendered  them  more  and  m<tfe  eleoaentttry.'  Hi* 
lectures  were  ainays  listened  to  bj  bis  audienee  with  inexpressible* 
delight.  His  .voice  was  low ;  but  sweet  and  distinct.  His  languags 
was  simplicity  itself ;  but  always  apposite,  and  never  vulgar.  Hia 
experimmtal  illustrations  were  exactly  suited  to  the  object  in  view^ 
aiM  carried  full  convictionto  the  mind  of  the  spectator :  there  waa 
no  glare,  no  parade,  tx>  showman  exhibition ;  but  an  attic  elegance 
Mid  simplicity  highly  delightful  to  a  refined  and  cultivated  mind.  I 
describe  the  lectures  such  as  I  listened  to  them  myself,  about  th« 
year  1796.  But  at  that  period  Dr.  Black's  vigour  was  nearly  gone. 
Indeedfbis  state  of  health  w&s  such  that  he  was  obliged  to  employ 
an  assistant  to  help  him  in  his  experiments,  and  to  lecture  for  him 
occasionally.  But  even  with  all  these  disadvantages,  the  eBects  of 
his  leotarea  were  such  as  I  can  never  forget :  tbey  made  an  imprest 
sion  on  my  mind  which  no  time  can  effiice. 

Dr.  Black's  health  had  been  always  delicate.  -  The  least  exertion 
brou^t  on  a  cougb,  with  a  spitting  of  blood,  lliis  obliged  him  to 
lemaio  a  tranquil  spectator  of  the  cfiemicBl  dWoveriea  which  were 
cotistandy  pouring  iu  from  all  quarters,  and  to  leave  it  to  others  to 
explore  the  tempting  fields  which  he  had  originally  lud  open. 
Towards  the  latter  period  of  his  life,  when  undue  advantages  were 
taken  hy  certain  foreigners  of  the  discoveries  which  he  had  made, 
without  any  acknowledgment  of  obligatigos  to  the  original  disco- 
verer, he  was  urged  by  his  friends  to  lay  an  historical  detail  of  the 
whole  of  his  labours  before  the  public.  He  began  this  task  more 
than  once ;  but  was  always  obliged  to  desist  almost  immediately, 
in  cooseqneDce  of  the  illness  brought  on  by  this  unusual  exertion  <^ 
thought.  ,  , 
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By  tbiUtaii^  from  all  esertioD,  by  living  in  d*itoitaWtonioM 
ttABner,  aud  bf  comfantj  ihoagh  modetMe  nurcin,  he  contiivod 
M  etijojr  Ml  alniMt  ultintamptcd,  thoogh  feeble  Kirte  of  keahh,  and 
to  prolong  Ma  life  tt>  a  considefable  old  age,  hopp;  to  ibc  kut  day, 
and  capable  of  enjo|fifrg  tlie  contenation  of  a  few  iclect  friendi. 
His  only  apprehennon  wn  that  of  a  tong  coniinued  aick  bed ;  ud 
^It  perbafH  lew  fftitn  My  Mt&h  faeling  tbaa  firom  tbe  InuHnt 
MDstderfctKiD  trf  ttiB  trouble  and  dtttivea  oocationd  to  attcndiag 
friends ;  and  nsver  wm  this  modoit  and  generous  wish  invre  ctm^ 
^»ly  gratified.  *•  On  tha  e(i(h  Nor.  1799,  and  in  the  7l9t  ytat 
bt  his  age,  be  etptred  without  any  conniliiont  aho<^,  or  Hwpmr,  to  ■ 
innoynce  orjetard  the  approach  of  death.  Being  at  txUe  ivilh  Ul 
•sual  ftrfr'Hnme  bread,  a  few  prunes,  and  «  oieaMFed  ^tantity  at 
milk  dilated  with  water ;  and  having  the  cup  in  ha  band  when  tb« 
iHt  Mruke  of  his  puke  wm  to  be  given,  hfrut  it  down  on  fak  knees, 
which  tvert  joined  together,  aod  kept  it  steady  wfib  his  band  ia  tb« 
manner  of  a  person  ]»rfectly  at  ease  j  and  in  this  Miitwde  ei^iredj 
without  iif^Uing  a  drop,  and  without  a  writhe  on  ho  countenance } 
as  if  an  cstperitneBt  had  been  fccpiired  to  Bhow  to  his  friends  the 
fiiciKty  with  wMcH  he  departed.  His  sRvant  opened  the  A>or  to 
tell'  him  that  MWe  oM  had  left  hit  nunc,  but  getting  »o  answer* 
Stepped  about  hrif  way  towards  htia,  and  weing  faiin  sftsiag  in  tbat 
■tMy  MMnrt,  saf^iMfn^  hts  basM  of  milk  with  one  hand,  faa 
thougiit  thnt  he  had  dropped  asleep,  which  he  had  soanthnca  seea 
happen  aftf t  his  Bneak.  He  went  back  and  shst  the  daor  {  bat 
before  he  aCA  down  traits  kome  anxtety,  which  ht  could  oot  acooDM 
for,  made  nim  return  and  look  again  at  bis  master.  Even  tfaca  fa* 
,  Was  satisSed,  after  Mming  pretty  near  him,  and  turaed  to  go  away} 
but  again  returning,  and  coming  ^uite  cleae  to  bin,  he  found  bim 
witliout  life. 

,"  So  ended  a  life  which  had  paeaed  ni  the  SMMt  correct  applioi- 
tion  of  reason  and  g»od  sense  to  all  An  objecte  of  punmit  which 
I^tmdence  had  prescritwd  to  bis  lot,  with  many  topics  of  agiecabla 
lecolleetion,  and  few  things  to  ruSe  hit  thoughts.  He  tnd  long 
enjoyed  the  tender  and  vf^tienate  regard  of  parents  whoso  ha 
loved^  honoured,  and  revcml ;  with  the  del^htfbl  conaciouEncu  of 
being  a  dutiful  son,  and  being  cherished  ai  such — vne  of  a  family 
renarkaMe  for  sweetness  of  <}tsf>o«i(ion  and  manners,  he  had  Jii^ 
with  his  brotben  and  sisters  ki  terms  of  nujaai  tow  aird  attsfch- 
nient.  He  had  never  lost  a  friend,  but  by  the  MMkc  of  mortality, 
and  he  felt  him^etf  worthy  of  that  constancy  of  rnard.  He  had 
followed  a  profession  altogether  to  his  taste  >  and  'had  ftiUewed  rt  ia 
a  manner,  and  with  a  success,  whidi  procured  him  the  esteem  and 
R^ct  of  all  competent  judges,  and  set  bis  name  amoi^  the  moat 
eminent ;  and  he  whs  ooiisdfHis  that  his  leputatsan  was  «ot  unwse' 
rited }  and  with  a  succes  in  point  of  emolument  whnch  secured  the 
respect  even  of  the  ijinorani ;  wbich  jrave  hhn  the  cominand  of 
every  ralioDal  gratification,  iwd  enabl^  him  to  add  greatlf  to  lbs 
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ennibrM  c^  thfl  HnerouB  desc^odtiDts  of  lii»  worthy  parent* — b«in, 
Bot  udIji  of  theif  osnie,  but  likewlu  of  their  up^uuutious  modenr 
turi)  and  u0)i)ible  iiiuplic-iiy  of  (.-harpcter." 

Tl)«  iJublicBttons  pf  Dr.  Black  (offiiuuig  liU  iaaD^rsl  di»erta>- 
Uod)  imount  ouly  to  thme  skori  lu^n ;  for  re^KCiiog  bi$  disocwcr 
liei  an^  spccuJatioiM  cK)i)<n;rning  beat,  h^  publiiihed  no  accoupt  # 
*)!■  In  tiie  ymr  1803,  or  three  jnia  after  his  death.  bU  kfturep 
irnv  ^blished  hy  Dr.  John  Kobium,  Prufescor  of  Naturul  Philo- 
■opbj  ill  (he  URtv«rsity  of  Edinbutifb,  who  undertook  tht  task  of 
e^Mor  St  the  fequesi  of  Dr.  Ulack's  frkads.  They  appear  to  me  ty 
be  a  itretfy  Ur  repr«isentacioa  of  bis  lectures  sucb  ^  they  werf 
about  the  year  1^96 ;  and  thovgb  it  was  by  no  mean*  doing  justice 
to  Dr.  YAm^  to  giv«  w  the  world  lecture^  never  i^Ucnded  for  y ubli<- 
cation,  and  jusi  at  a  period  too  when  the  science  had  tusuaicd  f 
■aw  form,  quite  differeut  frpvt  that  under  which  be  had  been  accusr 
temod  to  view  it ;  y^  they  convey  a  very  happy  view  of  t)ie  ekguit 
noaplicity  of  mauoer  by  which  he  ,was  distioguifhed]  oi  tiie  very 
apt  itlMtratioDs  by  which  tbe  di&ereM  subjects  that  he  treated  wec« 
elucidated,  and  of  the  true  pbiloeoj^ical  cautioQ  with  which  all  his 
eonduHons  were  draws. 

Hu  E:iperimenls  upon  AfagDesIa  Alba,  Quick-Lime,  »nd  otbcr 
AUtaline  Sufaetancea,  were  pv^'**^^  '"  17^5t  and  constitute  in  mj 
epinton  coe  o(  the  very  best  speoiiuens  of  aoalytical  investigatioi) 
•mr  offered  to  tbs  public,  tt  was  Icoown  that  whpo  linae-stone  it 
euuBcd  to*  riolent  h^M  for  a  suilicient  timp,  it  is  converted  into 
^uick-lime,  a  substance  wlu(;;b-lw  a  strong  caustic  taste,  gii«a  a 
green  «ok>ttr  to  vegetable  bhifli,  cocrod««  anint^  aod  v^ge^table  .subr 
Manoef,  &c.  If  pen ri  ash  lie  mixed  ^iiii  itire^  v  Awr  t)(qf;8.itf 
weight  of  quick-lime,  and  i^iteled  tor  pimt  bouif  in  a  quantity  pf 
water,  the  quick-lime  is  coovertcd  una  chalk,  and  the  pe^il-asb 
heooeaes  exceedingly  caustic  iind  uorjo^ve.  These  facts  we^e  8uffi> 
demly  known ;  bot  no  «aiistH«toiy  cKf^nUion  of  then)  had  bee^ 
oftred,  (boHgti  it  was  generally  beUeyed  fitvf.  the  fire  had  imparted 
sometlnDi;  to  the  lintc  to  wltkb  it  was  i«debtf  d  for  its  causticity. 
Dr.  fiUck  detnomtratod*  by  the  most  d^i^ii^e  experiments,  that 
lime-stobe  is  acompOtmdof  two  suttsta>w»e^  i  .namely,  q|jick-liinf 
and  ■  peoultar  tf)ecies  of  aar  ^hidh  acts  the  port  of  an  acid,  and  tp 
which  he  gave  the  naioe  of  £jEe4  air.  The  tire  disengages  tlus  air, 
and  drives  it  off.  Th^  qui«k-lioie  raraains  io^^  stat«  qf  purity,  and 
aahibiiB  its  natural  oauatic  properties.  Pearl-ash  is  in  like  mannar 
a  compound  of  puve  potash  and  fixed  air.  ^ick-lime  has «  stronger 
affinity  tar  fixed  air  tlian  potash  has.  Accordii^ly  it  sejiarates  thf 
fixed  air  from  tlie  alkali,  and  is  converted  into  lime-stone;  whilf 
the  aikali,  thus  freed  fram  the  acid  with  which  it  was  unitet^  exr 
hibits  its  natural  caustic  properties  in  all  their  energy.  Such  ii  tb« 
oatKiie  of  the  theory  whiclrDr.  BlaiJc  esublisbet  in  his  dlisertaUoo. 
He  citablishea  likewise  tbe  jieculiar  properties  of  oiBgoesia,  wd 
4u>m  Aat  it  diien  fron  every  etber  mrthy  body. 
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Dr.  Black's  speculations  ropecting  beat  have  had  mch  an  effect 
^ptm  the  progress  of  the  science,  that  it  would  be  impardonable  not 
to  notice  them  here.  A  very  good  accotint  of  them  will  be  found 
in  the  firet  volume  of  his  lectures.  Indeed,  bis  lectures  od  heat 
Constituted  the  moat  finished,  and  by  Jar  the  most  valuable,  pert  of 
liis  course.  It  is  well  known  that  the  freezing  point  of  water  is  32^» 
ihat  whenever  the  thermometer  sinks  below  S2°  water  be^ns  to 
freeze,  and  whenever  it  rises  above  S2°  ice  and  snow  b^n  to  melt. 
At  the  first  view  of  the  subject  one  would  be  disposed  to  expect  that 
as  soon  as  the  thermometer  sinks  below  S2°  the  wliole  water  would 
iibmediately  become  ice,  and  that  when  it  rises  above  S2°  the  ice 
^ould  be  as  speedily  converted  into  water;  but  every  body  knows 
that  these  speedy  changes  never  take  place.  In  cold  weaiher  a  crust 
of  ice  is  formed  apon  the  surfoge  of  rivers  and  lakes ;  and  if  the 
cold  continue;  this  crust  becomes  gradually  thicker.  But  unless  the 
water  be  very  shallow,  it  is  very  seldom  or  never  totally  converted 
into  ice.  The  warm  weather  returns  while  a  considerable  portioo 
of  the  water  of  the  lake  is  still  unfrozen.  We  remark  the  same 
slowness  in  the  conversion  of  ice  into  water.  When  mow  is  accu- 
mulated in  great  quantities  in  mountainous  countries,  it  resists  tba 
united  action  of  the  sun  and  the  wind  for  weeks,  or  even  months. 
It  is  always  melting,  indeed,  but  it  melts  very  slowly;  andjn  some 
cases  the  eold  weather  returns  again  before  tho  liquehctioD  is  com" 
pleted.  Such  were  the  facts  whichhad  been  obvioua  to  all  tbo 
world  from  the  beginning.  Dr.  Black  was  the  first  pereon  who 
examined  them  closely  and  endeavoured  to  explain  them.  Aecord- 
ing  to  him,  water  is  a  compound  of  two  substances — ice  and  heat., 
It  cannot  freeze  or  be  converted  into  ice  till  it  has  parted  with  its 
heat ;  and  as  the  heat  makes  its  escape  but  slowly^  the  water  freezes 
but  slowly.  Ice,  on  the  other  hand,  can  only  be  converted  into 
trater  by  combining  mlh  a  certain  quantity  of  heat ;  and  as  this 
combination  takes  place  but  slowly,  the  ice  melts  hut  slowly.  This 
view  of  the  subject  Dr.  Black  confirmed  by  simple  but  satisfactory 
experiments.  The  heat  which  thus  renders  water  fluid  be  called 
laieat  heal,  because  its  presence  is  not  indicated  by  the  thermo- 
meter. He  showed  that  the  latent  heat  of  water,  is  140".  He 
ascertained  likewise  that  fluidity  in  alt  cases  is  owing  to  the  combi- 
nation of  latent  lieat  with  the  body  becoming  fluid. 
'  It  is  well  known  that  water  and  other  liquids,  when  exposed  to 
heat,  increase  in  temperature  till  they  become  boiling  hot,  but  after 
that  their  temperature  remains  stationary.  They  gradually  indeed 
boil  away,  ana  are  converted  into  steam  or  vapour,  an  elastic  fluid 
^nssessing  many  of  the  properties  of  air ;  with  this  difference,  that 
when  exposed  to  the  action  of  cold  it  is  again  converted  into  the 
very  liquid  from  which  it  waa  originally  produced.  Dr.  l  Black 
showed  that  vapour  or  steam  is  a  combination  of  the  liquid  from 
which  it  was  produced  and  latent  heat.  The  latent  beat  of  the 
vapour  of  water  or  steam  he  found  about  950°.  It  wts  this  doctria* 

Dcirzedoy  Google 


2815.]  Dr,  Jmpk  Black.  S27 

retpectiiig  tb«  nttme  of  tttun  tlwt  led  Mr.  Watt  to  ISa  great  ' 
hofrnnmeau   ob  the  ateam-eDgiDc — improvementa  whiefa   have 
been  of  incalcalable  benefit  to  the  inBDuhcTures  of  Great  Britain. 

Dr.  Bladi  was  the  fint  persoo  who  poioted  out  that  erery  sub- 
ttance  is  powewed  of  a  peculiar  spec^  heat,  or  that  diftrent 
bodies  have  diflerent  capacities  for  heat.  This  subject  was  after- , 
wards  further  investigated  by  Dr.  Irvine,  of  Glasgow,  and  by  Mr. 
Wiicke,  of  Stockhotm. 

A  very  short  paper  by  Dr.  Black  was  published  in  the  6Sdi 
vslunte  of  the  Philoaophicai  Transactionfl,  for  the  year  1775, 
eiviog  an  account  of  some  experiments  showing  that  receiitly 
boiled  water  begins  to  freeze  more  speedily  than  water  that  has  not 
been  boiled.  He  found  that  if  the  unboiled  water  be  continually 
stirred,  it  begins  to  freeze  as  soon  as  the  boiled  water.  He  girat 
the  fdlowing  explanation -of  the  pheiwmenon.  Water  by  bmling  ia 
deprived  of  a  pcntion  of  air.  When  exposed  to  the  atmosphere  it 
begins  to  absorb  this  air,  and  continues  to  do  so  till  h  has  recovered 
its  original  quantity.  This  absorption  produces  a  disturbance  in  the 
water,  not  indeed  saEBcient  to  be  perceived  by  the  eye,  but  suffi* 
cient  to  prevent  it  from  beomimg  colder  than  S2°,  wiihout  begin- 
BJDg  to  freeze. 

Im  tnly  other  ptMr  written  by  Dr.  Black  wwjmblisbed  in  the 
second  volume  of  the  TWniactions  of  the  Rfiyal  Sonety  of  Edio- 
buigh.  It  is  BQ  analysis  of  the  Geyzcr  and  Rikum  springs  in 
Ic^nd.  A  quantity  of  the  water  of  these  springs  was  brought 
fnan  Iceland  by  Sir  John  Thomas  Stanley,  and  sent  to  Dr.  BImL 
This  paper  may  be  taken  as  a  model  of  the  prtmr  manner  of 
examining  mineral  waters.  The  fbltowing  were  tne  oonstitueots 
AMind  in  10,000  graiu  of  each  of  these  waters  : — 

,  RikDB.  Gcjut. 

Soda 0-51  gr.  ....  0>9S  gr. 

Alumina   ^ 0-05    0-48 

Silica 373  5*40 

Commcm  salt    2*90  3-46 

Sulphate  of  soda I-Z8   1-46 

8-47  1075 


Ott  the  Docirvie  of  Fluxims.     By  Alexander  Chrntiscm,   Esq. 
Professor  of  ,HomaDity  in  the  University  of  Edinbui;^. 

(To  Dr.  Thomson.) 

itr  DUR  Bia, 
fr  is  ven  much  to  be  regretted  that  many  students  at  the  nninr- 
litiesof  Nor^  Blitau  acquire  no  knowledge  trf  fluxions.    Hwy 
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seen  td  think  M  extMirirt^  difficoh  to  bfatm  cnn  Ae  fiiM  prw* 
ciirics  of  Hut  inpwtant  brancli  of  uMhetnatMal  saenee.  in  irbat 
ioWdvt,  (wbtchy  if  you  think  prapf!r,  jrori  mmj  itiSeH  in  the  AmaU 
«f  Plaimopky,)  I  intend  to  solvt  ir>du«tiTfl)y  the  flmiottal  itroblem 
at  extensively  a>  Newion  baa  dciDonstr&ted  it  in  the  8caon4  lemuB 
,«f  tbe  KCOM  book ;  then  to  t^eniotMtrate  that  probUni  riiforoaBl^ 
ia  the  tnanner  of  the  aecients)  indeperidtotly  of  infinitniiiiala,  ai 
nootion,  or  of  vaoialuDg  quantities ;  and,  iHlly,  to  subjcnii  soMt 
•bEOvadoos. 

,  I  ftiD,  my  MJiT  Sir,  ymils  ftitWblly, 

'    WbMrffli  JViMiae,  ISIJ.  AlBX.  CRRWTIStni. 


Of  Fbtxiona. 

In  CtmleqUeBC^  «f  repeated  triah*  1  hart  long  thoi^bt  that  a 
boy,  ihtly  yrepw^di  pawei  from  btfAimon  Algebra  into  flu»ot»  *■ 
tfasily  as  he  doet  from  mbltiplioalien  into  divbiob. 

In  solving  the  fluxional  probUm  tbree  thii^  are  to  bi  distia- 
goisbed — the  oonceptioo,  the  notation,  tbe  dtnotutration. 

1.  With  rCgard  to  the  txmceptioo,  I  ahallt  in  order  to  be  caaily 
understood,  proceed  as  if  I  were  questiooiag  a  learner.  AA  Wm 
thbs-^If  4  straight  litae,  A  D,  fig.  I,  iiiot«  pandlcl  to  itadf  at 
right  Hitglcs  along  D  C,  blackcnhig 
t&  partiUelogntDi  A  F^  wbose  lidri 
A  E  or  B  F  is  5  ;  and  rfeddeniog 
tbe  parall^ogram  £  C,  vriioae  ili^ 
£  D  or  F  C  is  unit ;  at  what  rate 
does  It  always  bladten  the  one 
parallelogntm  and  redden  t\it  ■ 
other  ?  He  will  answer — As  5  to 
I.  The  conception  is  much  aided, 
at  firsr,  by  hfe  imagining  that  the- 
two  parallelngrsmsare  gener&ted  of    D  ^ 

different  cohSars,  .      , 

Ask  him  nbW  thus— If  a  straight  line  m«b«  pwaliel  to  itself,  at 
right  anglet  Along  ED,  Sg.  2,  to   ■    ■ 
that    it    can    generate    only    the 
parallelogAm    A  D,    whose   side 
A  E  is  unit,  and  the  triangle  ABC 
half  a  square,  while  all  the  rest  of 
the  space  is  covered;  at  what  rate 
does  it,  at  H  F  =  6,  generate  the 
triangle    and    the    parallelogram? 
He  will  anstfer-^AB'S  to  1';  or  as  , 
5  X  1  :   1   X  ii'  (bat  n,  ab  thb 
area  of  the  |)aralletogram  H  M  is 
to  the  area  of  the   palitllelpgrkte   ' 

ti  L ;  but  he  will  probably  add,  that  the  insflitft  bMbfe  tke  rate 
was  leasi  bnd  Ibat  the  >ii»Mnt  ifOr  it  wiU  be  greater.  He  0%S  be 
ti^di  Lhu  it  is  not  tbe  nfte  Uri  instant  befsrev  f»t  tbe  UMtaAt  «ft«r. 


A 

.       -     » 
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1            1 
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which  is  wonted.  He  will  now  undenfiild  thit.  if  tbt  JIoc  .F  H 
were  to  proceed  for  ever  of  the  Mme  length',  it  would  gCMntc  two 
pwmllekigraiiia  which  Would  beve  kIw^s  to  ooe.'uKXher  the  nte  of  S 
te  1.  1^  therefore,  s  ratfeMtit  the  baat  at  the  perpendieuUr  of 
the  tmafS^i  the  rale  wilt  be  lu  Ji  to  1. 

2.  With  icgnrd  to  the  dotation,  if  g  end  1  be  both  multiplied  bf 
any  quantity  whatever,  their  rate  will  not  be  chained ;  ioiteed  of* 
to  If  therefore,  wb  mny  employ  a;  x-to  I  if  i  beuig  aoy  line  mora 
then  DOlhiDg,  and  lets  than.  Infinite  :-±«,  then,  it  the  finxion  tif 
^tiiangl^»nd  1  i  tHeralTivriiondiiigtfluxion  of  the  pBratleloglmia  c 
ftOd  aa  tha  tiiatigie  U  the  half  of  a  sqtMtnij  the  fluxion  of  a  aqlMte 
wboM  side  is  «  ii  te  the  fluxion  of  a  parallekJgnun  whose  ude  ia  L 
a2x«  :  Ik. 

If  now  the  followi&g  teries  of  fluents  he  sel  down,  the  li 
will  eaallf  iKxitiDae  the  6uxkna> 
nqmli,  FlntlDM. 

i  0,  for  1  being  invariable  ha*  no  fluxion. 


tx« 9kxx 
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A  learner  who  sees  in  the  series  of  the  fluxioiis  above  die  tw* 
laws  of  the  three  first  terms,  tliat  of  the  numeral  coeffideoti,  and 
that  of  the  letters,  will  be  able  to  continue  the  series  to  any  lengUi, 
lod  to  give  the  general  exiireasion  n  3f~'  x  as  the  fluxion  of  x'l 
because  he  observes  that  the  numeral  coefficients  increase  by  unity, 
hnd  that  there  are  an  many  letters  In  the  fluxion  as  in  the  corre- 
sponding fluent,  with  the  last  letter  always  dotted. 

If  the  reluh  Iw  exfmsied  in  words,  we  have  the  following  rule 
for  finding  the  fluxion  of  any  power  of  a  variable  quantity. 

Multiply  the  l^ukioli  of  the  root  by  the  exponent  of  the  power^ 
and  the  product  by  that  power  of  the  sape  root  whose  exponent  is 
less  by  unity  than  the  given  exponent. 

By  this  rule  the  fluxion  of  x*"  is  —  jt  ~ '  x;  of  a;"  ?  is  —  — 

x"""  "'  i;  (rf«"y'  is  my"ic"~'  *  +  nx"  j"~'^,  when  both  x  and 
y  vary,  >y  considering  fiist  x  as  variable,   Mid  then  y  n  kIm 

•  1.1    '    r  *"        ^    _.  ■  «»'*'•"'  J  —  »  ^**"'j 
variable;  of—-  —  oT  y      is  ~- v^; • 


variable;  of— ^  —  oT  y~ 

From  all  that  has  been  said,  the  fluxional  or  diffinvntial  caleuhn 
may,  in  the  case  of  one  variable  q'uantiry,  be  defined  a  method  for 
finding  the  rate  of  change  in  a  quanttty^  and  its  dependance  Or' 
function.  Thus  the  rate  of  change  in  t  and  its  function  <*,  ia  as 
*:  naf~^  X,  o^  tt  I  :  nx""'.  , 

'    As  this  is  not  a  treatise,  but  a  short  essay,  I  say  nothing  of  second 
PuxioBi,  which  bear  the  same  rdatim  to  fiist  fluxioiu.that  fim 
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IBiixiOM  htw  to  their  finenls ;  oor  of  exponential  tmi  logarithmic 
«uainirie« ;  bot  of  the  aiithmetic  of  sities ;  but  I  refer  for  infonna- 
tion  tt>  wme  of  tiie  Mtbors  aftenrordt  meotioaed. 

ft.  Whb  jcgard  to  the  demoiutTatkiD,  1  think  that  the  ne«r 
already  exhibited  leave*  no  doubt  in  the  mind  of  the  learner;  but  ■ 
Tigorous  demonstraiioa  abould  be  given,  in  order  to  enable  him  to 
Teply  to  every  objection* 

'  Newton's  second  lemma  (^  tbe  second  book  seems  to  afford  ■ 
'demonstration  thai,  while  it  is  brief  and  comprehensive,  is  oc«- 
^ndng,  if  tbe  reductwo  to  absurdity  hy  Rubiu,  vol.  ii. ;  or  by 
{lales,  in  the  IjOgaiitbmic  Writers,  vol.  v.  p.  ISS  and  134;  be 
aubjoined  to  Newtoa't  case  fint ;  if  the  procesa  from  psnicular  u> 
general  be  admitted  in  his  case  third ;  and  if  the  moBimtDm  be 
lujmitted  instead  of  the  fluxion. 

In  a  department  of  science  so  important  and  extensive  as  Suxions, 
the  demonstrations  of  various  autlKns  shouldf  I  think,  be  studied  by 
the  learner ;  such  as  those  of  Simpson,  Maclauria  ((hough  ex- 
tremely tedious),  Euler,  I'HuiUcr,  Bossut,  Vioce,  Dealiry,  Iji- 
cToix,  and  Lagrange. 

Any  fiinction  of  a  variable  quantity  may  be  represented  by  tbe 
ordinate  of  a  curve  of  which  x  is  the  ulscissa.  Let  y  =  ic"  be  a 
function  of  x,  and  let  x  become x  +  i;  then y  =  sT  will  become 


»  *"  +  nx""  i  +  - 


-  /■  +  &c.  If  we 


subtract  the  first  equation  from  the  second,  and  divide  both  sid^lf 
'   -V  ._,,»•.»-  1  *■- ■ 


i,  we  shall  have^ 


1-2 


-i  +  &c.  Now 


it  is  endent  thnt  i,  and  consequently  y'  —V,  which  depends  ca  i, 
may  be  so  diminished  that  n  i"~'  may  diSer  less  from  n  *"~'  + 
~ — 1—3 i  +  &c.  than  by  any  aasigoed  quantity  boW  small 

•oever ;  and  when  in  ^- — ^-^,  i  and  y'  —  y  vanish,  -tt-  seems  equal 
to  »«"''.     But  this  conclusion,  aays  ^Lagrange,  "  presents  no 


Prop. -pr^  is  equal  to  nx*"',  fij 
-which  T  G  is  the  tangent.  Xet 
.  >A1  »:  x;  1  K  »  i;  E  I  =  yi 
K  H  ~  v' ;  bisect  K  F  in  O,  and 
through  O  draw  P  N  rarallel  to  £  I 
-orKH;  and  through  PdrawEPM; 
let  P  0  =  -y;  E  0  =  H;  F  M 
•=  v'  I  then  by  umilar  triangles 
P  O  :  0£  ::  MF  :F  E,  or'y: 
'i  : :  v'  '  '  t  therefore  -M-  =  -^: 
and  if  £  U  be  bisecud,  we  shall 


3.    Construct  ^  figure  in 
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hare  -~^  =  -"C— .    Now  k  is  evident  that  FG  is  the  limit  of  y', 

y",  &c. ;  forvSy'S  &c,  may  abroach,  by  coDtiaued  bisectioDif 
loearet  the  pout  G  tban  by  smy  asigned  diSereuce,  how  small 

«oeTer>  but  can  never  pass  that  point.  =»  is  the  geometrical  limit 
of  *C-,  ■'.—,  &c.  which  are  mccessiTe  values  of  *■  -   " ,  while  i a 

diminished  by  continual  bisections }  as  n  jT  ~ '  is  the  algebraical 
limit. 

TTiat  naf~"'and  «-p,,  the  limits  dT^-C^,  «re  equal  to  one  an- 
other, may  be  proved  thus : — If  they  be  not  equal,  let -g-p-bethe 

FG 

greater,  and  let  D  be  the  difference  between  ^  y  and  n  a^~'; 

then,  because  ^  -"^  ^ ,  or  its  equal  ^L- ,  &c.  is  always  greater  thaa 

'-p-jj-,  y  ~S.  cannot  approach  nearer  to  n  3f~'  than  by  mofe  than 

D,  but '^^  ■  7  y  approaches  nearer  to  n  j^~'  than  hf  any  assigned 

difference  {  therefore  ■■«-«-  is  not  greater  than  n  ae~ ' ;  and  in  the 

same  manner  it  may  be  proved  not  to  be  less;  wherefore  fr-n-ii  ' 

equal  to  n  X"- '.    Q.  E.  O. 

If  X  be  put  for  E  F>  and>forFG,  then  4-=  n»— '. 

4.  ObservatiottS. — ^This  reasoning  seems  to  me  to  remove  L^ 
jtraoge's  objection  lately  mentioned,  and  to  do  go  by  employing  an 

iacremental  fraction  —- ,  &c.  equal  to  an  appnnimating  fraction ' 

•^ ,    &c.  of   which  approximating  fraction  the  denominator  it 

always  i  =  jr  =  E  F,  the  numerator  continually  approaches  to 
F  G  =_^>  and  the  vanibhing  quantity  is  the  difference  between  the 
numerator  y*,  &c.  and  F  G  =  >.  ^ 

This  approximating  fraction  4—,  &c.  is  always  greater  than<4 
when  the  curve,  as  in  fig,  S,  is  convex  to  the  axis ;  if  a  curve  con- 
cave to  the  axis  be  drawn  through  the  point  E  in  the  figure,  another 
approximatiag  fraction  less  than  4-  will  approach  -4>  from  below 

the  tangent,  and  -^  is,  in  the  strictest  sense  of  the  word,  ihe  limit 

which  the  fractions  approxiiuating  from  above  and  from  below  the 
tangent  can  oevei  pass. 

Dcinz.aoy  Google 
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Tbiu  inathcr  objutioD  of  Lagraave  is  noioyecl.    This  objectioB 

ii,  thai  what  m  ine  fluxional  or  differentia)  calcglus  are  called 

liDiit!>,  are  not  »o,  in  the  strict  aocicut  meaDiHg  of  the  word  HmiL 

Whaterer  be  the  magnitude  of  each  of  the  quantitfei  E  P  and 

F  G  =  *  and  >,  the  fraction  -*-  is  of  the  same  value  at  the  point 

j&  of  the  curve ;  tJie  fluxiom  or  difierentials,  therefore,  are  not 
scroes,  thougli  Euler  and  others  have  endeavoured  to  show  that 
they  are  zeroes  only  ;  but  they  are  indeterminate  quantiticB  with  ft 
determinate  ratio.  They  are,  therefore,  common  .algebraic  quan- 
tities }  and  may  be  sometimes  zHoes,  sometimes  infinite. 

I  have  tuken,  as  a  function  vf  x,  y  ^  2*.  But  I  might  have 
taken  another  function  of  2.  PcriK^)s  it  would  have  been  beilo', 
because  more  general,  if  I  had  taken  y  —^x;  y^  xf{x  +  I) 
s:/x  +  pi  +  q  ?  +  ri?  +  &&,  ibemg  an  iodcterminRteqtiaa- 
tiiy  ;  the  reasoning,  however,  would,  with  certnin  conditions,  hav^ 
been  the  same,  but  probably  less  intelligible  to  a  learner.  The 
conditions  are,  that  from  x  to  x  +  i  the  curve  turns  its  concavity 
to  the  same  side,  and  that  the  ordinates  continue  to  increase.  ' 

From  what  has  been  said,  it  is  easy  to  teach  the  learner  the 
farmulaa  fiir  tangents,  quadratures,  .eubatura,  «omplanations,  and 
rectifications  of  lines,  whether  of  single  or  of  double  curvature. 

It  is  likewise  so  easy  to  teach  him  to  calculate  a  few  logsrithmi, 
\tj  the  series  derived  from  the  asymptotic  spices  of  the  hyperbola, 
that  I  think  the  calculation  and  demonstration  should  always  pre- 
cede trigonometry.  All  this  he  may  do  without  hearing  the  hyper- 
bola even  named. 

From  the  47tli  prt^xiaition  of  the  Itnt  booh,  or  from  thfe  I4th 
proitosiiion  of  the  second  book,  of  Euclid,  he  may  derive  an 
algebraic  pquation  to  the  circle ;  and  from  that  equation  he  may, 
without  a  previous  knowledge  of  the  conic  sections,  obtain  equationa 
to  the  eilipse,  hyperbola,  and  paralmla ;  he  maf ,  indeed,  obtain  an 
equation  to  the  psrabolB  without  any  knofftedge  of  an  equation  to 
the  cirde.  Thus  he  would  have  various  subjects  to  which  he  might 
tpply  the  fluxional  calculus. 

A^;ht  not  those  authors  who  in  algebra  treat  of  variable  quan- 
tities, subjoin  the  rate  of  variation,  and  thus  make  fluxioos  a  part 
of  common  algebra  ? 


Article  III. 

On  the  Methods  of  detecting  Carbureted  Hydrogen  Gas  in  Coal- 
Mikes  ttfithotU  selling  it  on  fire.     By  John  B,  I^ngfnire. 

■  It  is  -not  generally  known  that  mineis  are  in  possession  of  means 
which,  if  properly  used,  will  detect  the  presenoe  of  csrbureted 
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bjiiogeo,  or  iaflvnnuble  gat,  in  cod-Kiiiiei,  before  it  c«d  do 
tbem  my  injury.  For  tfais  puq»K  they  nuke  t»e  of  tbe  uDtU  and 
Uie  light  shnplj,  and  the  changcB  induood  aa  the  lop  of  b  buniiog 
nndle. 

A  tabular  body  of  mist-Jike  gaseoua  foattcr  is  SDmrtimn  ohserred 
under  the  roof  of  the  mine,  and  every  motion  comoiuuicated  to 
die  air  ^ircs  it  a  corresponding  oae.  Mioen  bare  rce*om,  deduced 
from  d^r-bought  experience,  to  mspect  the  inflammabiUty  of  • 
body  presenting  this  appearance.  Such  a  body,  however,  docs  act 
alwiyi  poarets  thh  prapertr ;  for  it  Hiay  consbit  of  a  miKtuic  af 
carbureted  hydrogen  gas  end  (he  npour  uf  «at«r,  which  oa  Kmn* 
ing  the  mine  ascends  to  the  roof,  aod  remains  there  till  it  is  dti< 
placed  by  a  current  of  air,  or  accidentally  set  on  tire  by  the  mintm; 
or  it  may  be  the  tobacco-smoke  of  the  heweri  and  the  vapour  of 
waier  whieh  proceeds  from  the  breath  and  bcxiies  of  the  hefrers^ 
and  tbe  pervoni  employed  to  remove  ihe  coab ;  and  whiih,  along 
with  the  tolucoo-Mioke,  is  dispereed  through  the  sir  by  tlie  people 
at  work,  but  which  during  their  absence  a^crndB  to  il>e  loot,  and 
cullects'  into  a  stratum  of  vapour,  so  HmiUr  in  appearance  to  rhe 
mixtore  uf  gas  and  v'apaur,  as  npt  to  be  distiitguished  (rom  it  but  by 
the  naoit  experienced  eye.  In  this  view  of  the  sul^ct,  this  method  ia 
feUitile  ;  and  as  tbe  carbureted  hydrogen  gas  is  very  often  {Hire,  or 
aomiicd  with  uiy  other  gaacoos  matter,  its  body  is  not  visible. 
Ueacc  in  ettber  case  a  tuiaer  who  trusts  to  his  sight  opiy  wHl  b« 
Ten  ofteu  deoeiKd. 

A  miner  who  u»e«  the  smell  leaves  his  candle  i«  a  working  et  m 
fufficient  distance  fit>n  its  for^cad,  and  advances  sfowly  towanh 
it ;  he  then  trarenes  the  woiking  in  many  direetions';  and  if  he 
finds  tu)  smell  ft^icative  of  the  presence  of  the  inflammable  gat,  he 
biinp  hit  candle  to  the  forehead.  Bnt  pure  carbureted  hydn^iai 
gu'a  odourless,  and  of  course  when  its  piesence  can  be  known  t^ 
the  stnell,  it  must  be  nixed  with  other  kinds  of  gaseous  roaiter.  It 
is  said  sMBetiRies  to  have  a  sulphureous  odour.  1  have  not,  hmravn*, 
Wen  aUe  to  detect  it  by  this ;  but  1  hare  often  done  so  t^  an  empy- 
ceumatic  odour,  v4)ich  probably  proceeds  from  a  subtile  oily  anb- 
stance  that  sooieitmes  leaves  the  coal  along  with  the  gas.  As  eur- 
huMted  hydragen  gas  in  coal-mines  b  oiren  pure,  its  euslence  « 
them  cannot  slwfiys  be  known  by  the  smetl.  Neither  the  aigfat  nor 
the  «nteH,  therefore,  are  to  be  implicitly  relied  on ;  but  tirey  ace-oftrn 
very  ueeful ;  for  a  anan  may  be  travelling  througli  a  mtue  fa«90ly,or 
isHMttntive  lo  the  state  of  tbe  droulating  air,  wkh  bis  brad  >iB  n 
mixture  of  inflammable  and  conmon  air,  and  liis  hands  and  candle 
in  ti)e  common  ^ir  enlji,  and  be  advised  by  tbe  sight  orsnell  of  tbe 
|!^eaence  of  the  infliifnmtrffle  air,  before  he  aocidetUclly  elevates  the 
candle  and  sets  it  on  fire. 

But  die  miner  can  place  the  gFcatest  lelknce  on  certain  changei . 
itrduced  by  ^  inflammable  ^  on  the  top  of  a  Inrrning  oandle. 
Hie  miner'K  teFm  of  the  candle-top  will  not  be  understood  witltodt 
to  esfdaaBtim,-   it  i*  that  faintly  Jurainous  yellowisb-browa  bedf 
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which  closely  suiToiiods  tbe  Sunt,  ind  vMeh  it  tmest  above  it, 

and  at  )ait  passes  into  the  smdce.  This  body  is  laUtcr  obscurely 
veeo  round  the  flnme  of  a  candle  in  the  night,  in  a  nnm  not  much 
illuminated  by  any  other  body ;  but  it  may  be  distinctly  seen  bf 
using  the  followitig  means  :-^Hold  tbe  candle  in  one  hand  at  about 
a  foot  or  18  inches  from  the  eye,  interpose  the  other  hand  between 
the  flame  and  the  eye  at  about  one  inch  from  the  candle,  and  let 
only  a  very  small  portion  of  tbe  upper  pert  of  the  flame  be  aeeni 
By  this  arrangement  the  yivid  light  emanating  from  the  Same  will 
be  interested,  and  the  body  in  qiiestifiD  observed  tor  one-«igbth  ta 
a  quarter  of  an  inch,  and  sometimes  higher,  above  the  flame.  By 
changing  the  position  of  the  hand,  so  that  a  small  portion  of  riie 
flame  round  either  side  may  be  seen,  this  body  will  bave,  from  the 
Mp  to  the  middle  of  tbe  flame,  a  yellowish-brown  colour,  about 
one-sixteenth  of  an  inch  broad;  below  the  middle^  tbe  same  colour 
inclining  a  little  to  a  purple  ;  and  downwards  it  gradually  passes 
into  an  ultramarine  blue,  which  is  the  colour  of  the  flame  at  its 
bottom.  At  that  place  too,  this  body  joins  the  flame.  Such  is  that 
body  which  the  miner  calls  the  caudle-top,  as  it  i^pears  when  a 
candle  is  burning  in  pure  atmospheric  air ;  and  as  he  uses  only  that 
part  of  it  which  is  above  the  flame,  his  term  of  top  is  very  mfpii- 
cable. 

Now  there  are  certain  differences  in  the  top  of  a  candle  betweeo 
its  burning  in  a  mixture  of  atmospheric  air  and  carbureted  hydrageti 
gas,  and  in  the  air  only.  These  diSerences  are  pnxHXtionate  to  ths 
quantity  of  gas  in  the  mixture,  and  point  out  to  tlie  miner  whea 
the  quantity  is  such  tbnt  a  very  little  more  would  cause  tbe  instant' 
aneous  combustion  of  the  whole  body  of  gas.  Tbe  alteratitm  in  the 
lop  consists  <^  a  change  in  colour,  and  of  an  increase  in  its  dimen- 
sions. These  changes  become  greater  as  the  quantity  of  gas  in-* 
creases.  The  change  of  colour  which  is  uoivenally  cuiadered  as  a 
sure  indication  of  the  existence  of  carbureted  hydnwen  gas,  and  of 
course  the  most  dangerous  change,  is  from  yelwwisa-Woum  to 
greemsh-blue  \  especially  when  it  is  accompanied  with  a  ra{Hd 
assension  of  very  small  luminous  budies,  generally  called  points^ 
which  appear  to  be  propelled  upwards  through  tbe  flame  and  tt^ 
with  a  very  faint  crackling  noise.  The  precise  dimensions  of  a 
dangerous  top  is  not  the  same  in  all  coal-pits,  nor  in  every  situatiotr 
in  the  same  pit,  nor  in  every  candle  in  the  same  situation  :  so  that 
the  top  .which  might  he  considered  very  dangerous,  in  ptnnt  <^  size, 
in  one  situation,  is  not  so  much  so  in  another.  Hence  a  great 
latitude  is  left  for  tbe  miner's  judgment  aiid  prudence ;  and  if  he 
be  experienced  in  his  candle  symptoms,  and  well  acquainted  with 
local  differences,  he  may,  if  oecessaiy,  venture  much  further  in  a 
mixture  of  airs,  thau  a  stranger  to  that  particular  situation  with  the 
aame  degree  of  judgment.  1  have  seen  the  greenish-blue  top  djie 
inch  and  a  quarter  long  above  the  flame  of  tbe  candle..  Other 
miners  say  they  have  seen  it  longer;  but  others  say  the  inflammable 
air.  has  tired  wbeo  it  was  shorter.    With  re^ct  to  this  variation  in 
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the  size,  one  general  rule  may  be  adt^ted,  which  is,  not  knowingly 
to  get  past  the  limirs  of  certnin  experience,  unless  the  object  to  b« 
obtained  is  much  greater  than  the  risk  run.  The  size  of  the  top 
apprara  to  me  to  depend  in  a  great  degree  on  the  heat  of  the  mind. 
I  have  examined  the  top  in  parts  of  a  mine  where  the  air  wai 
•tagnabt  but  pure,  and  1  always  found  k  greatest  in  the  hottest  part. 
In  maklDg  these  experiments  1  have  often  seen  it  iliree,  sometimes 
four,  and  once  live,  inches  above  the  flame,  without  any  ditTerence 
in  the  colour  except  io  intensity,  wbicb  increased  wiih  the  size  of 
the  top.  I  once  advanced  towards  the  forehead  of  a  working  ia 
which  the  air  was  still,  with  a  candle  hbving  a  deep  yellowish- 
brown  top,  four  inches  long,  till  1  observed  longitudinal  streaks  of 
bluish-green  were  mixed  with  the  yellowtih-brown.  I  then  began 
to  retreat,  being  convinced  that  my  situation  was  dangerous,  I 
have  often  thought  the  moisture  in  the  air  of  the  mine  sflected  the 
top ;  but  J  never  met  with  proper  situations  to  make  so  many  expe- 
riments as  would  enable  me  to  come  to  very  accurate  conclusions. 

When  a  miner  is  about  to  use  his  candle  he  sau%  it,  and  then 
waits  till  the  top  of  the  wick  is  inflamed.  As  on  such  an  occasion 
as  this  he  generally  carries  his  candle  as  near  the  ground  as  his  arms 
will  permit,  he  never  raises  his  cmidle,  but  depresses  bis  body  till 
his  head  is  nearly  on  a  level  with  the  candle,  aod  probably  he  may 
kneel  on  one  knee;  he  then,  holding  the  candle  in  the  manner 
before  des^ibed,  and  having  his  eye  steadily  fixed  on  the  top,  risea- 
slowly,  till  the  candle  is  nearly  as  high  as  his  face  when  he  is  stand- 
ing upri^t.  If  he  finds  the  top  has  a  fevonrabte  appearance,  he 
gently  sinks  his  candle  again,  and  advances  a  few  yards;  hut  if  the 
top  indicates  the  presence  of  the  ioflammable  gas,  he  experiments 
more  cautiously,  and  advances  a  less  distauce  between  every  trial ; 
if  the  quantity  of  gas  appear  to  be  increasing,  he  advances  very 
slowly,  with  bis  eye  constantly  fixed  on  the  top,  and  his  body  rather 
bent  forward ;  and  if  the  quantity  be  still  increasing,  and  the  appear- 
ance of  the  top  rather  alarming,  h»advances  still  more  slowly,  and 
pauses  at  every  yard  in  length,  to.be  more  exact  io  his  examination: 
And  if  the  quantity  of  gas  reach  its  maximum  before  he  considers 
the  top  to  be  dangerous,  he  advances  stowly  to  the  end  of  his 
journey ;  but  if  it  continue  increasing,  he  will  be  farced  to  return. 

Much  steadiness  is  required  in  these  trials;  for  sometimes  the  top 
suddenly  assumes  so  alarming  an  appearance,  tha^  a  person  may  be 
intimidated  so  much  as  to  make  a  precipitate  retreat ;  and  in  doing  ' 
so  sets  the  gas  on  fire,  by  bringing  a  quantity  of  it,  or  a  sop,  as  the 
miner  calls  it,  upon  his  candle,  by  his  rapid  movement.  Before  he 
tries,  he  should  first  consider  what  he  ought  to  do  in  every  probri>le 
otig^ncy ;  so  when  the  lop  suddenly  appears  dangerous,  he  wiM 
■link  the  candle  slowly  to  the  ground,  and  bend  his  lx)dy  as  ihOch  as 
hecan  at  the  same  time,  then  turn  about  and  retieat  as  slowly; 
avoiding,  if  possible,  the  directitHi  that  be  advanced  in  during  the 
daugecQus  put.  > 
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Abticub  IV. 

Population  of  the  United  States  of  Amarie/h  v>d  Territories 
thereof,  agreeable  with  an  aeimd  Em/m^ation  wide  ficcorfHitg  t» 
Lqwy  in  tbeVear  ISia 


Uaini 


.  K«w  JiMipihin 

Vcnoonl    

RtiiMlc  ItlMid  . , 
Coonectiaat . . . . 
N«wV»rJc  .... 
New  jBiWy. , , . 

FmatjlTiiiia  .. 

Dckvace 

Unyland    

ViTgloU   


K«ntDGk]' 

JfMUi  Cvoliu  

EtulTenDOsee    ..,.4.... 

Wett  Tfennesiee 

■oulb  Carolina    

CrargiB 

Turitory  of  Orlrana  . . , 
■ '-  HiMlMippi . 


-  ladlDi 


DMrict of  CalraiMa.. 


IJ 


II5,MV 
9W,14S 

106,089 
109,951 

36,743 
l!6,8T3 
4T».8»I 
1 1 6,35T 
401 ,506 

88,006 

iao,sio 

280,038 
1I*,B57 

l«B««flS 
46,813 
64,9dO 
IOe,54T 
7«,8M 
18,940 
l!,S50 
9,38T 
la,i90 
«,M0 
2,837 
8.130 


If. 


Ii8,8?7 
S3(,0SI 
107,508 
107, 1U4 


S85,as8 
31,8!» 
lU/9«7 
^TM96 


li,no 
M31 

1,791 


970 

750 

3,000 

6,451 

86,333 

7,(M3 

SS,498 

IS,I9« 

33,987 

^0,570 

1,909 

l,71S 

JOjSW 

510 

807 

4,554 

T,5S5 


4,177 
lll,50t 
39£^18 

8B,sat 

9.;«« 
35,159 


£Se,70B 
4t8,M0 
SI4.M0 
!17,^ 

76,931 
a6l,94C 
959,04* 
!45,5W 
810,091 

78,614 

saaJMO 

914,0!« 

830,760 
4<MI,9il 

^01,H7 
160,^60 
415,115 
■H,48S 
7«,U« 
40,J5e 

u,aso 

!%#« 

4,.7(« 
W,0» 
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I  am  indebted  for  the  following  curious  speculation  on  this  sub- 
ject to  John  Leslie,  Esq.  F.R.S.E.  Professor  of  Mathematics  ia 

the  University  of  Ediuburgh, — T. 

The  population  of  America  at  the  dififerent  periods  of  life  may 

Wnearly  represented  hf  the  differences  between  the  Comptimeotaiy 

■paces  <^  a  parabola. 

.  Thus,  the  population  under  ten 

years  of  age  may  be  represented  by  X        • 

the  space  A  B  P  X,  of  which  the 

bounaaiy  X  F  is  a  portion  of  *  para- 
bola, X  Z,  whose  vertex  is  Z. 
From  the  property  of  the  curVe, 

D  H   is  as  D  Z".    Therefore  D  H 

X  D  Z  is  as  D  Z' ;  and  therefore 

any  trilinear  area,  as  D  H  Z,  beiof 

one^third  of  the  rectangle  D  H  X  a 

D  Z,  b  also  OS  D  Z',    Therefore 

the  area 

AFimAZi-  B  2^  or  lu  69  ~  im  =  636066  -  43SnS  =  ISTOSO 
BG  BZJ-CZ"  18»-70>  =  438978  -  349CW0  =    959T8 

c  H        c  z»  -  DZJ      .    101  -  Ml  =  Hsmo  —  siaooo  =  isiooo 

-D  I  D  Z*  —  E  Z*  601  -  411  =  S16000  —    68981  —  147070 

EIZ         EZ>  —  (P  411  -0«=     68981  -    0  =    68981 

If  now  we  multiply  these  proportional  areas  by  10,  and  retaia 
the  nearest  figure  in  the  place  of  thousands,  they  will  stand  as  in 
the  second  column  below,  while  the  gross  return  of  populatioa  is  as 
in  the  first. 

PrapoTtioul 
Agptgite    Return    of  Numben  on  tbe 

HKlwBDd  FcDMln.  PuabDilc  lleoiy. 

Under  10  Tears  of  age  ..  1,970,000   1,970,000 

10—16    897,000 960,000 

16—26 1,085,000   1,270,000 

26—45 1,089,000    1,471,000 

45  and  upwards  . .      691,000   689,000 

it  appears,  therefore,  'that  ia  the  first  and  last  periods  the  areas 
Are  very  nearly  proportional  to  the  numbers  alive  at  those  periods^ 
But  in  the  second,  third,  and  fourth,  periods,  these  areas  exceed 
the  return ;  which  excess  increases  from  the  earlier  to  the  more 
advanced  ages ;  so  that  the  American  popuIatioQ  ia  incrauing  more 
i^idly  than  the  parabolic  theoiy  supposed. 
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Article  V. 

tibservdlians  on  (ne  Objections  that  have  teen  made  to  Mr.  Prevot^ 
Es^Umalion  of  ike  Effect  produced  by  a  Mass  of  he  on  a 
Thermometer  m  the  Focus  of  a  Reflecting  Mkror.  By  Mr. 
BJcbanl  Daveapoit. 

(To  Dr.  Thomson.) 
BIR,- 

BifiNG  on  a  virit  io  Edinburgh,  I  took  advantage  of  the  appoit- 
tuoity  it  gave  me  of  attending  the  lectures  of  the  ProfessW  df 
Chemistry,  and  witnessing  a  series  of  admirably  conducted  experi- 
ments. In  a  lecture  on  caloric  an  experiment  was  made  With  a 
conical  tube  of  polished  metal,  the  result  of  which  has  been  conu- 
deoed  m  tending  to  prove  the  actual  radiation  of  positive  cold.  Olt 
considering  the  phenomenon  here  presented,  it  appeared  to  qae  that 
it  might  be  accounted  for  exactly  on  the  principle  on  which  in~ 
apparent  radiation  of  cold  Irom  a  body  of  ice  in  the  iocaa  of  a 
concave  metallic  mirror,  on  a  thermometer  in  the  focus  of  a  similar 
mirror  aet  opposite  to  it^  hits  been  explained ;  which  explanation  I 
had  considered  as  satiif^ctory,  and  1  had  thought  was  generally 
admitted.  Howerer,  on  looking  into  Mr.  Murray's  Elements  of 
Chemistry,  I  found  be  ol^ected  to  Mr.  Prevost's  explanation,  And 
considered  the  phenomenon  as  not  yet  accounted  for.  I  found  also 
ifi  the  New  EdtnburgK  JEncyclopiedta,  Mr.  Murray's  objections 
stated  and  adntitted,  as  objections  unanswered,  and  the  whole 
question  left  in  an  undecided  state. 

itom  as  it  ai^ars  to  me  that  the  phenoAiena  both  of  the  mirron 
and  the  cone  may  be  satisfttctorily  ^plained  without  supposing  the 
actual  extttence  and  radiatloA- of  cold ;  and  as  tlie  authorities  I  have 
mentioned  are  Qiuch looked  li^nr';  and  as  they  leave  an  important 
question  in  pbik>sophyJn  a  stat^  of  iiidecisioD ;  if  that  explanation 
which  I  have  said  appears  to  thy  ibind  satisfactoiy,  should  on 
peniaal  appear  so  to  you,  you  will  perhaps  ndi  object  to  employ  a 
page  or  two  in  the  Annals  of  Philosophy  by  the  admission  of  the 
folhiwing  sketch.  I  am.  Sir,' 

Your  obedient  humble  servant, 
^  ,  Richard  I>AV8NT>aRT. 

It  ia.well  finown  that  if  a  body  be  placed  in  the  principal  focus  of 
a  concave  parabolic  reflecting  metallic  disc,  and  a  hot  body  in  the 
corresponding  focus  of  a  liimilar  reflector  standing  at  a  distance 
fh>m,  but  duly  opposite  to,  the  first,  the  radiating  caloric  of  the 
hot  body  is  reflected  and  condensed  upon  the  body  in  the  focus  of 
the  first  reflector ;  proving  that  radiatiag  caloric  is  reflected  in  like 
manner  with  rays  trf  light.    But  if  a  comparatively  cold  body  is 
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rabrtituted  for  the  hot  radiating  body  in  the  focus  of  the  second 
reflector,  a  thennonieter  in  the  focus  of  the  first  indicates  a  tempe- 
rature below  that  of  adjacent  bodies  not  in  that  focus.  Thb  expe- 
riment was,  I  believe,  first  brought  forward  by  Mr.  Pictet,  and  the 
phenomenon  at  first  appeared  to  favour  the  hyjuthesis  of  the  actual 
radiation  of  cold ;  but  a  well-known  explanation  of  it  has  been 
given  by  Mr.  Prevost.  I  have  Jiot  been  ab!^  to  see  this  explanation 
in  Mr.'  Prevost's  own  words,  but  I  collect  it  as  referred  to  in  other 
books. 

He  considera  that  caloric  is  radiated  from  tx>dies  at  all  tempera- 
tures. The  thermometer,  therefore,  itself  gives  out  heat  by  radia- 
tion. In  consequence  of  this  universal  radiation,  all  bodies  tnust 
also  receive  radiations.  The  thermometer,  therefbre,  is  receiving 
heat  also ;  and  while  it  receives  an  equivalent  for  what  it  givcd  our^ 
no  change  of  temperature  is  to  be  expected.  But  he  adds,  that  the 
qomtity  radiated  from  all  bodies  is  in  proportion  to  the  diSereoce 
of  their  temperatures.  Since,  then,  comparatively  cold  bodies  emit 
camparatiTcly  weak  radiations,  when  ice  is  placed  iu  the  focus  of 
the  second  mirror  the  thermometer  receives  less  than  it  emits,  and 
thus  loses  in  temperature. 

"  But,"  says  the  writer  of  the  article  in  the  Encycloptedia,  *'  this 
explanation  is  totally  inconsistent  with  the  most  obvious  ftcta 
■ttendiog  the  cooling  of  bodies ; "  for,  he  continues,  "  It  is  evident 
that  on  this  hypothesis  a  hot  body  ought  to  cool  more  slowly  when  it 
is  placed  near  a  large  body  of  inferior  temperature  than  when  near 
a  small  one;  because  in  the  former  case  it  must  receive  more  calo- 
rific emanations  than  in  the  latter." 

This  a  precisely  what  I  deny,  notwithstanding  the  deference  I 
feet  for  the  opinions  of  the  writer  of  this  article,  as  well  as  for  those 
of  Mr,  Murray,  whose  objections  follow. 

■  TTie  article  continues,  "  It  i^  also  very  properly  objected  by  Mr. 
Murray,  that  of  difierent  surfoces  which  at  a  igiven  temperature' ' 
radiate  dififerent  quantities  of  caloric,  that  which  radiates  least  must 
be  least  powerful  in  returning  caloric  to  the  thermometer,  and  must 
therefore  have  least  efiect  in  counteracting  the  reduction  of  its 
temperature."  It  then  goes  on  to  ^uote  Mr.  Murray  as  saying,  that 
if  Mr.  Prevost's  explanation  were  just,  a  blackened  surface  (which 
it  is  proved  by  Mr,  Leslie's  experiments  radiates  the  largest  quantity 
of  caloric)'  ought  to  produce  the  least  cooling  effect  on  the  thermo^ 
ineter,  anil  a  metallic  surface  (which  radiates  the  least)  ought  to 
produce  the  greatest." 

I'shall  beg  leave  to  answer  this  ohiectlon  with  the  preceding  one. 
,  <  The  Eacyclopsdia  continues,  *<  Rgeciing  then  this  explaoatioa 
of  Mr.  ftewist's,  we  shaH  proceed  to  consider  that  of  Pictet } "  to 
which  alsotbey  object,  and  tberefote  leave  the  phenomena  entirely 
unarcounted  for:- 

■The  writer  of  the  article,  however,  does  not  infer  from  this" 
pbeDOtnemm  the  absolute  eidBtence  of  a' frigorific  principle,  but 
only  argues  "  that  the  objections  ag^nst  Mr,  Prevost's  and  Mr.     ' 
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Pictet*!  explanttion  of  the  indication  of  decrease  of  temperBture  in 
the  iocas  of  the  reflector,  apply  with  equal  force  in  cases  of  cDoling 
by  direct  radiation  and  absorption ; "  which  is  certainly  true. 

I  will  now  describe  also  the  experitneat  I  have  above  alluded  to 
with  tiie  metallic  cone. 

A  metBliic  conical  tube  of  about  18  inches  in  length,  whose 
respective  apertures  were  one  inch  and  five  inches  .(the  interior  being 
"^  polished  ao  as  to  reflect  powerfully  and  radiate  little),  being  sup- 
ported in  a  horizontal  position,  one  ball  of  a  differential  thermo- 
meter was  presented  to  tiie  larger  aperture,  while  a  bottle  of  ice 
was  presented  at  the  smaller  apenure.  -  The  liquor  in  the  tube  of 
the  thermometer  rose  very  little  towards  the  bulb  nearest  the  aper- 
ture, slightly  iodicaiing  a  lower  temperature.  The  relative  situa- 
tions of  the  thermometer  and  the  ice  bottle  being  reversed,  (i.e.  the 
ice.  carried  to  the  large  end,  and  the  bulb  of  the  thermometer 
placed  before  the  smaller  end,)  the  liquor  robe  much  faster  towards 
the  bulb,  indicating  in  this  posiiion  a  much  more  rapid  decreape  of 
.temperature. 

In  this  case  it  was  argued  that  nnce  the  rays  admitted  at  the  wide 
owning  were  brought  to  a  focus  at  the  smaller  one,  if  the  thermo- 
meter at  the  wide  end  radiated  caloric,  its  rays  must  be  lost  upon 
the  icE  in  the  focus,  and  it  ought  to  indicate  a  loss  of  temperature ; 
which  was  not  the  case,  or  only  in  a  very  small  degree  :  but  that 
when  transposed,  as  this  was  the  only  focus  (the  experiment  in  that 
respect  differing  from  that  of  the  mirrors),  the  loss  of  temperature 
which  it  so  rapidly  indicated  could  arise  only  from  a  collection  of 
actual  cold  rays  in  tiie  focus ;  and  that  this  experiment  cwtstituted 
another  objection  to  Mr.  Prevost's  theory. 

Tliis  objection  I  shall  endeavour  to  remove  with  the  rest. 

It  will  be  convenient  first  to  consider  in  what  way  a  focin  of  n]W 
(whether  of  light,  or  of  heat,  or  of  cold,)  is  produced. 

Every  point  of  a  lumitious  body  emits  rays,  proceeding  in  every 
direction  ui  straight  lioes  diverging  from  that  point  at  all  angle*. 
Different  parts  of  the  same  luminous  body  emit  rays  which  cross 
each  other  at  all  angles ;  but  which,  after  a  few  reflections,  are 
absorbed,  or  dissipated  into  boundless  space.  But  since  every  body 
possesses  free  caloric,  more  or  less,  and  every  point  of  tliese  emita 
rays  of  caloric,  as  the  points  of  luminous  bodies  do  those  of  light, 
it  follows  that  every  body  is  surroaoded  on  all  sides  by  radiating  and 
by  receiving  pqints ;  and  may  therefore  be  considered  as  surrounded 
by  a  ^here,  from  every  point  of  which  rays  proceed  and  &11  on  it : 
and  since  the  intensity  is  inversely  as  the  squares  of  the  distances,  if 
the  temperature  of  the  parts  of  which  the  whole  imaguaiy  ^^re 
consi'ts  is  uniform,  it  receives  equal  quantities  on  all  sides, 
although  some  of  the  surrounding  bodies  are  much  nearer  than 
others ;  because  the  quantity  of  sui^ce  of  distant  bodies,  intercepted 
by  the  intervening  near  bodies,  is  conversely  in  the  same  ratio  ; 
I.e.  as'  the  squares  of  the  distances.  Thus  if  a  circular  screen, 
wbote  area  we  will  auppoK  equal  to  36  n^Maie  iocluk  be  IwU  U 
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the  distance  of  one  foot  from  the  thermometer^  and  the  wall  of  the 
Toom  be  at  the  distance  of  eight  feet  from  the  same,  the  screen 
intercepts  from  the  thermometer  an  area  of  2304  squ^ire  int-hes  j 
but  the  intensity  of  the  radiation  from  tiie  wall,  wiiich  is  at  eight 
times  the  dbtance  of  the  screen,  is  to  the  intensity  of  the  radiatiOD 
from  the  screen  only  as  one  to  64,  or  as  36  to  2il04 ;  and  thus  the 
diflerence  in  quantity  of  radiating  surface  is  compensated  by  the 
difference  in  intensity. 

Now  by  mere  reflection  the  actual  number  of  rays,  or  the  inten- 
sity of  any  given  number,  cannot  be  either  increased  or  diminished. 
The  intensity  (whether  of  light  or  heat)  is  increased  in  the  focui 
solely  by  the  direction  to  one  point  of  a  number  of  rays  subtra'cied 
by  a  change  of  direction  from  other  points  on  which  they  would 
have  fallen  in  their  natural  course ;  for  it  is  self-evident  that  what- 
ever radiation  is  superadded  by  mere  reflection  on  one  spot,  must 
be  subtracted  from  some  other ;  and  if  the  sensible  heat  is  increased 
in  the  focus,  it  must  be  diminished  somewhere  else. 

Some  kinds  of  surfaces  receive  and  emit  heat  by  radiation  with 
ereal  facility;  others  reflect  more  and  radiate  less;  as  Mr.  Leslie 
has  shown.  Mr.  Leslie  has  also  shown  that  the  powers  of  reviving 
and  giving  out  heat  are  in  the  same  surface  equal ;  and  also  that  its 
powers  of  radiation  and  reflection  are  in  inverse  ratios.  This  seem 
also  demonstrable  from  all  usual  appearances;  for  if  any  body 
could  radiate  either  more  or  less  than  it  receives,  or  reflecting  a  pari 
only  of  what  fells  on  it,  did  not  give  out  by  radiation  a  sum  equal 
to  that  which  enters,  not  only  would  adjacent  bodies  be  aflected  by 
It,  but  the  sensible  heat  of  the  body  itself  must  continue  to  increase 
or  diminish,  without  apparent  limits  :  but  it  is  uot  found  that  the 
temperatures  of  adjacent  or  remote  bodies  differ  from  each  other  by 
mere  position,  where  there  is  no  source  of  heat  or  active  cause  of 
increase  or  dimiimtion  of  the  actual  quantity  of  free  caloric ;  and 
since  different  surfaces  of  the  same  body  radiate  or  reflect  one  more 
than  another,  if  the  emission  and  intromission  by  radiation  were 
not  equal  in  the  same  surface,  or  if  the  reflecting  surface  did  not 
radiate  all  which  it  does  not  reflect,  bodies  exposed  near  one  surface 
must  be  affected  differently  from  those  on  the  other.  Thus  if  a  flat 
plate  of  metaj  were  polished  on  one  side,  and  blackened  on  the 
other,  two  bodies  of  equal  temperature  with  the  plate  must  receive 
Afferent  temperatures  from  it ;  still  more  would  a  body  in  the  prin- 
£ip«l  focus  of  a  reflecting  mirror  be  affected ;  for  there  is  bq 
actual  accumulatioD  of  reflected  rays  upon  it.  Yet  a  body  placed 
in  or  out  of  the  focus,  or  even  before  the  concave  or  behind  the 
conveit  side  of  the  mirror,  suffers  neither  increase  nor  decrease  of 
temperature,  neither  is  it  affected  by  the  proximity  or  removal  of 
either  the  plane  reflector  or  the  mirror.  Where  is  the  compensatioa? 
In  the  case  of  the  plane  reflecting  plate,  the  .radiation  of  neariy 
wie  half  of  the  surrounding  sphere  is  intercepted,  viz.  all  behind 
ik»  plate ;  but  the  same  quantity  of  rsdiatioD  from  the  hemisphere 
in  front  of  the  plate  which  would  have  (which  bas>  indeed}}  pasted 
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tlie'  object,  is  reflected  on  it ;  and  so  milcH  as  the,  imperfectkni  of 
the  reflecting  power  of  the  plate  vufTers  it  touhsorb,  isiadiatedby  it 
ID  the  same  direction.  Here,  then,  is  (he  compensation;  and 
here  I  think  Mr.  Muimiy'a  objection  fails.  A  blackened  surface 
radiates  much,  it  is  true;  but  it  intercepts  an  equal  volume  of 
radiation  or  reflection  f^m  behind.  A  polithed  surface  radiates 
less,  but  it  reflects  as  much  as  it  ^Is  to  radiate.  So  when  the 
writer  in  the  fincyclopffidia  says  "  a  hot  body  ought  to  cool  more 
slowly  when  near  a  large  body  of  inferior  temperature  thaa 
when  near  a  small  one,"  he  fbreets  that  this  large  body  intercepts 
an  equal  volume  from  beyond  it,  and  therefore  the  not  body  so 
I^aced  ou);ht  not  "  to  cool  more  rapidly."  He  says  the  reverse  is 
the  case ;  but  I  apprehend  it  would  be  found,  by  careful  experiment, 
that  if  the  adjacent  body  be  of  the  same  temperature  as  those 
whose  rays  it  intercepts  (the  screen,  for  instance,  of  the  same 
tempernture  as  the  wall),  the  reverse  will  not  be  the  case,  but  the 
time  of  cooling  will  be  ,t|ie  same,  (N.  B.  Dr.  Wells's  lately  de- 
tailed interesting  experiments  on  the  formation  of  dew,  in  conse- 
quence  of  the  loss  of  heat  b^  uncompensated  radiation,  will  be 
found  to  be  in  perfect  conformity  to  this  view  of  the  subject.) 
.  Then  in  the  case  of  the  concave  reflector  it  is  true  that  oiie 
hemisphere  of  converging  rays  is  intercepted  from  behind,  and  ooly 
a  cylinder  of  parallel  rays  in  front,  brought  to  the  focus  by  reflec- 
tion ;  yet  this  is  a  compensation :  for  the  intensity  of  the  nyi  >o 
brought  to  the  fucus  is  equal  to  that  of  the  converging  rays  which 
would  have  passed  in  the  sune  direction  through  the  space  occupied 
by  the  disc,  as  might  be  easily  ibown  by  the  general  laws  of  radia— 
tiQa  and  reflection.  When  a  second  inuTor  ^cea  the  first,  all  thif 
(blinder  of  rays  is  intercepted ;  but  then  all  the  rays  which  past 
through  IIS  focus  to  its  nice  are  reflected  in  the  direction  of  the. 
intercepted  cylinder,  and  a  cylinder  is  formed  of  reflected  nys, 
similar  to,  and  in  lieu  of,  the  intercepted  one.  The  whole  cylindric 
space  comprised  between  the  two. mirrors  now  consbts  of  two  sets 
ol  rays  proceeding  io  exactly  opposite  directions  from  and  to  both 
the  foci. 

Let  us  now  place  a  hot  body  in  the  foctis  of  the  second  reflector. 
This  last  cylinder  now  consists  of  extraordinary  calorific  rays ;  and 
of  course  a  body  (as  a  thermometer)  in  the  focus  of  the  first  mirror 
receives  superHbundsnt  heat.  Substitute  an  extraordinary  ctM 
body ;  then,  as  all  the  rays  which  would  have  passed  through  this 
focus,  and  would  have,  constituted  the  second  cylinder,  are  now 
absorbed  by  a  body  which  has  very  little  to  radiate,  the  radiation  of 
the  thermometer  towards  the  first  nlinor  is  uncompensated;  and  it 
indicates  decrease  of  temperature. 

la  Mr.  Pictet's  detail  of  the  experiment  it  was  observed  that 
when  ihe  temperature  of  the  ice  was  lowered  by  the  addition  of 
nitrous  actd,  the  tliermometer  sunk  several  degrees  lower  than' 
before.  The  theory  proceeds  here  with  perfect  regularity.  Ice  at 
-1-  32  radiates  something  towards  the  compentatioo  t  at  —  30,  still 
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sometbiDg,  though  mnch  Jeaa ;  and  therefore  the  smalt  compensa- 
tion wu  agitn  Koaced  by  tht  refrigontmg  mixture. 

The  coin|nriDg  of  Hit  reflection  of  heat  to  that  of  lij^t  (though 
tbay  are  in  nuiDy  reelects  analogous)  ia  apt  to  lead  into  some  error, 
because  in  the  latter  case  the  reflector  is  pretented  in  a  pa^cular 
direction  towards  a  ptrticiilar  tource  (as  to  the  suiij  or  to  ao  aper- 
ture admitting  the  raji) ;  but  the  njt  of  heat  are  received  equally 
from  eveiy  point  of  the  Mrroanding  sphere :  but  if  we  bear'  this 
clificrence  in  mind,  the  analoey  between  them  vritl  afford  an  evident 
iUusiration  of  the  theory.  Vwon  is  merely  the  sensation,  of  rays  of 
light  on  the  retina  of  tne  eye.  We  see  a  wh;te  or  coloured  object 
by  mean*  only  of  light  reflected  l^  it.  Black,  we  say,  reflects  no 
light ;  yet  we  see  a  black  abject.  If  the  blackness  of  the  surface 
were  really  perfect,  and  reflected  no  light,  we.  could  not  (strictly 
qKsking)  see  it  at  ail ;  we  perceire  or  distin^lsh  it  bv  its  interceptbn 
0*  other  forms  and  objects  ;  but  we  can  also  magnify  it  by  dit^jtric 
lenses  or  mirrors.  To  put  the  comparison  in  a  still  s,tronger  view, 
suppose  a  white  olject  (as  a  paper  box  blapkened  within),  and  a 
small  hole  cut  tn  one  of  its  sivhices,  we  say  we  see  that  hole.  Do 
we  see  darkness  ?  l^rougb  a  conrex  lens,  or  by  a  concave  mirnnr, 
or  by  the  intervention  of  two  mirron  (placed  exactly  as  in  Pictet^s| 
experiment,  the  eye  being  in  the  place  of  the  thermometer),  we 
may  magnify  that  dark  hole.  Do  we  say  daikness  radiates  7  And 
where  is  the  diflerence  between  the  two  cases ;  the  one,  where  the 
iee  in  the  focus  of  the  second  minor  lowers  a  thermometer  in  that 
of  (he  first ;  the  other,  where  a  dark  spot  in  a  similar  situation 
gives  the  sensation  of  a  magnified  dark  spot  on  the  retina  of  the 
eye  ?  A  perfect  analogy  holds  here,  and  applies  to  alh  the  cases, 
and  reBMnres  at  once  (as  it  appears  to  me]  all  the  objections  made  to 
Mr.  Prevost's  theory.  It  is  true  that  in  the  quotations  I  have  met 
with  of  Mr.  Prevost's  explanatioo  he  has  not  expressly  described  the 
vttercepiion  by  means  of  the  ice,  of  radiation  aliunae ;  but  I  think 
it  follows  by  necessary  inference  that  he  had  it  in  his  mind  as  a  part 
of  his  theory,  and  meant  to  be  so  understood.  I  have  said  before 
that  his  own  words  I  have  not  met  with, 

I  fiave  now  to  answer  the  siipposed  objection  arising  from  the 
experiment  with  the  metallic  tube  ;  but  if  the  explanations  above 
given  of  the  several  phenomena  are  satisfectory,  1  have  only  to 
tnce  the  analogy  between  them  and  this  new  one. 

I  think  we  are  in  possession  of  facts  that  warrant  the  following 
conclusions : — 

1.  That  ail  bodies  receiving  arid  admitting  heat  by  their  surfaces 
emit  by  radiation  an  equal  quantity ;  and  that  as  much  of  what  falls 
on  them  as  they  cannot  so  admit,  they  reflect. 

2.  That  when  the  radiation  of  any  body  is  not  compensated  by 
counter  radiation,  its  temperature  must  decrease. 

■  3.  That  the  proximitv  or  the  form  either  of  radiating  or  rcftccting 
aurhces  produces  no  diSerence  in  the  quanrity  tn  intensity  of  the 
rays  received  by  any  given  point,  provided  there  is  no  active  cause 
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of  increase  or  decrease  of  the  actual  qusDtity  of'  free  caloric  in  the 
eurrouDdiog  sphere ;  but  that  where  there  is  such  cause,  such  given 
ptuDt  will  be  B&cted  hj  the  form  aod  nature  of  the  reflecting  sur- 
nces  which  chaoge  tbe  dicectioD  of  raya  that  fall  on,  or  proceed 
£roin,  the  point  where  such  active  cau$ejeKis(B. 

4.  That  where  .heat  is  increased  by  more  reflection  on  one  spot, 
it  must  be  diminished  somewhere  else,  and  vice  versa. 

5.  That  when  any  body  whose  temperature  (arising  from  extra- 
'  iieous  causes]  varies  from  that  of  others  in  it«  neighbourhood,  if 

hotter,  it  affects  a  body  placed  in  any  given  point,  by  throwing  on 
it  a  more  intense  radiation  than  that  which  it  gives  out ;  if  c^der, 
by  intercepting  and  absorbing  rays  of  free  caloric  from  some  part  of 
the  sphere  by  which  it  is  surrounded,  and  thereby  deprivigg  ii.of  its 
due  and  usual  compensation. 

If,  then,  by  means  of  the  conical  tubt,  or  by  any  other  means, 
a  (hermomeler  indicates  decrease  of  temperature  from  in  relative 
poailioa  with  that  of  a  cold  body,  we  have  only  to  see  where  and 
bow  are  radiations  that  would  have  fallen  on  the  thermometer  inler- 
cepted  by  that  cold  body. 

The  mechanical  form  of  the  polished  interior  of  this  lube  will 
effect  this  according  to  the  known  laws  of  optics.  The  eBect  of 
this  reflection  differs  from  that  of  tlie  mirrors ;  for  instead  of  a 
single  focus  at  onepoint,  there  is  an  indeSDite  number  of  foci  all 
aloDg  the  axis.  The  incident  rays  which  are  parallel  to  the  axis  are 
reflected  in  the  form  of  cones,  and  cross  in  the  axis :  however,  tbe 
largest  hollow  cylinder  of  incident  lays  will  form  the  focus  of 
greatest  intensity,  and  a  multitude  of  otner  rays  will  he  brought  by 
complex  reflections  from  the  polished  interior  to  the  same  spot. 
Tbe  tube  is  of  course  a  luaicaled  cone ;  for  the  smaller  end  has  a 
diameter.  Tbe  principal  focus  is  not  at  the  apex  of  the  conn,  but 
short  of  it ;  and  we  suppose  the  thermometer  to  be  pkced  at  this 
spot  near  the  aperture.  1  need  not  trespass  more  on  you  by  speci- 
fying all  the  circumstances  of  the  situation ;  but  it  is  easy  to  see 
that  a  lai^e  portion  of  the  rays  of  the  surrounding  sphere  is  inter* 
cepted  from  this  point  by  the  tube,  and  reflecled  from  its  exterior 
surface  in  foreign  directions.  The  loss  of  thes£  rays  is  compensated 
by  the  concentration  of  the  cylinder  of  raya  brought  to  this  point  by 
reflection  from  within  the  tube,  else  the  thermometer  in  this  place 
must  indicate  decrease  of  temperature  wiiliout  the  presence  of  tbe 
cold  body,  contrary  to  the  rule  No.  3.  But  wlieu  the  bottle  of- ice 
is  brought  to  the  wide  aperture,  ait  this  cylinder  of  nwliation  is 
intercepted  and  absorbed,  and  the  radiation  from  the  diermometer 
is  uncompensated.  A  hot  body  in  the  place  of  tlie  ice  would  have 
its  radiation  condensed  on  the  thermometer.  A  visible  ol(je«;t  would 
be  magnified  in  an  eye  pl»ced  In  the  room  of  tbe  thermometer  and 
a  dark  hole  in  a  wliite  surfitce  would  luive  its  diameter  apf»f«itly 
increased ;  and  thus  a  perfect  analogy  subiials  between  this  eXpen- 
ment  and  those  of  Mr.  Pictet. 

Mr.  Fietct's  theory  apjiears  aifo  capable  of  accounting  for  the 
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phenomena  of  his  experiment,  but  appPMts'to  have  been  misunder- 
etood.  Stil)  it  involve!  some  strong  iinprubaltilities;  while  that  of 
Prenjst,  if  we  only  admit  certain  analogieH  (some  of  which  we 
know  exist)  between  the  radiation  of  heat  and  that  of  light,  is  evea 
de.-n<>n?tnible.  I  was  about  to  add  a  roiu^iarison  between  ihese  two 
theories ;  but  I  have  already  made  my  letter  much  longer  thao  I 
intended. 


Aeticle  VI. 

On  Ike  CerebtUum,    By  W.  Elfbrd  Leach,  M.D. 

(To  Dr.  Thomson.) 
mr  DEAR  SIR, 
*  In  the  last  number  of  your  Annah  of  Philosophy  Mr.  A.  Walker 
claims  the  merit  of  being  ilie  discoverer  of  what  Di.  Cross  liaa 
stated  re^pectinj^  (he  structure  of  the  spinal  mamiw  and  the  use  of 
The  cereheltum.  He  \\as  at  the  same  time  answered  my  letter  to 
Dr.  Cross,  and  has  stated  that  the  work  of  Gall  and  Spurzheim 
"  actually  contains  do  such  statements "  as  (hose  to  which  I 
■Uuded. 

Permit  me,  Sir,  to  assure  you  that  ihe  letter  firom  Hufeland  to 
Tortal  contains  preci<iely  the  same  opinion  respecting  the  use  of  the 
cerebellum  as  that  given  by  Mr.  Alexander  Wallier  and  by  Dr. 
Cross.* 

When  I  percetred  Dr  Cross's  observations  on  the  anatomical 
fltnicture  of  the  spinal  mass  of  nerves,  1  recollected  that  in  the 
work  of  Gall  and  Spurzheim  the  same  statements  were  given,  not 
as  existing  in  naturci  but  as  erroneous  suppositions.  In  the  folio' 
edition  of  their  Anatomie  et  Physi(jl<^ie  du  Systeme  Nerveux  en 
g^n^rai,  vol.  i.  p.  S5  and  40,  the  following  statements  may  be 
found : — "  Bartolin  says  that  the  spinal  marrow  is  composed  of  four 
fibrous  cords ; " — "  Soemmerring  maintains  the  opinion  that  the 
•pinal  marrow  is  composed  of  four  torda."t 

My  object  in  answering  Dr.  Cross  was  merely  to  show  that 
although  his  ojiinion  might  have  been  originn],  yet  that  the  same 
opinion  had  been  entertained  by  preceding  writere.  Since  writing 
that  answer,  1  have  earefaWy  examined  the  structure  of  the  spinal 
mass  of  nerves;  and  I  most  certainly  agree  with  Drs.  Gall  and 
Spurzheim  fo  maintaitiing  that  the  spinal  ntass  of  nerves  does  not 
consist  of  **  four  colunm»,"  and  that  Mr.  A.  Walker  merely  parti- 
cipates in  an  error  common  to  older  writers  in  maintuniog  tbii 
o^oion. 

•  Witlit  likewlie  contldrrH  Ihe  certbitlam  u  Ibe  ii 
+  HlgliB«re  even  goes  tknbcr:  he  pietcodi  tli 
.fiChtlitUc  cortli.  ,-  I 
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It  ajH>cars  to  nie  that  it  Is  of  much  greater  consequence  to  dis- 
nx>ve  these  statementsj  than  lo  dispuie  about  their  origin.  I  ihall, 
theiefore,  in  the  first  place,  examine  the  statements  relating  lo  the 
structure  of  the  spinal  marrow,  and  shall  then  produce  some  ob- 
iiictions  relative  to  the  functions  of  the  cerebelluDD  as  staled  by 
.  Willis  and  by  Mr.  A.  Walker. 

It  is  said  that  the  spinal  marraw  is  composed  of  four  loiwtudinal 
divisions,  two  larger,  anterior,  which  may  be  traced  into  tne  cere- 
bnim ;  and  two  smaller,  posterior,  which  may  be  traced  into  the 
cerebellum.  This  statement  is  erroneous  in  two  respects  :  1.  Tliere 
are  not  four  divisions  3  there  exist  only  two  fissures,  one  it  the 
anterior  part  of  the  spinal  marrow,  the  other  at  the  hinder  part ; 
but  ther^  are  no  lateral  fissures.  Such  are  the  statements  of  Gall 
and  Spurzheim  ;  and  my  recent  examinations  hare  convinced  me  of 
their  truth.  Gall  and  Spurzlieim  have  shown  that  the  spinal  maaa 
of  nerves  is  composed  of  a  series  of  as  many  swellings  as  there  are 
hairs  of  nerves,  and  they  have  pointed,  out  that  the  anterior  f^sure* 
is  less  deep  than  the  posterior,  and  that  the  posterior  nerves  a^ 
more  considerable  than  the  anterior.  It  is,  tlieref<vc,  erroneous  iq 
cay  that  of  the  four  divisions  the  anterior  are  larger,  and  the  post^ 
rior  smnller. 

Mr.  A.  Walker  considers  the  anterior  fasciculi  as  ascending,  and- 
the  two  posterior  as  descending.  Gall  and  Spurzheim  have  shown, 
that.the  hraia  and  cerebellum  cannot  be  considered  as  the  continuB- 
tion  of  the  spinal  marrow,  any  more  than  the  spinal  marrow  can 
that  ot  the  brain  and  cerebellum.  There  are  examples  of  monstrous 
fotusei  having  only  the  lower  parts  of  the  spinal  marrow,  and  yft 
the  posterior  and  anterior  (or,  according  to  Mr.  A.  Walker,  the 
ascending  and  descending,]  fasciculi  have  been  found  to  exist.  It, 
is,  therefore,  evideot,  that  they  cannot  be  considered  as  descepding, 
from  tile  cerebellum.  Gall  and  Spurzheim  have  also  shown  that 
not  only  the  cerebellum,  but  also  the  hinder  parts  of  the  brain,  are. 
brought  in  communication  with  posterior  parts  of  the  spinal  mass  of. 
nerves,  and  that  only  a  small  fasciculus  of  the  hinder  part  of  the 
spinal  mass  of  nerves  belongs  to  thecerehellum. 
'  The  physiological  statements  of  Mr.  A.  Walker  are  not  more 
accurate  than  his  anatomical  ones ;  they  are  merely  suppositions,  and 
et  vartsnce  with  nature.  The  cerebellum  he  considers  as  the  organ 
oi'  volition,  because  it  is  placed  opposite  to  the  face,  which  contains 
the  chief  organs  of  sense.  The  expression  oppmite  as  to  functbn 
has  no  specific  meaning.  It  cannot  indicate  a  counteraction ;  if  thii 
we're  the  case,  the  ears,  which  are  situated  opposite  to  one  another, 
sHotild  act  In  opposition  to  each  other. 

~I  must  repeat  Mr.  A.  Walker's  supposition  in  hJs  own  words : — 
"  From  the  peculiar  opposition  which  subsists  between  the  situa- 
tion of  the  face  and  cerebellum,  we  are  entitled  to  expect  a  similar 
opposition  in  their  functionE.    As  the  face,  therefta«,  occupied  by 

*  Am.  ct  Fiji.  &c.  pi.  ii.  Sf  >■ 
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the  chief  organa  of  seose}  is  the  seat  of  sensation,  so  we  might 
expect  the  cerebellum  to  be  tfie  organ  vf  votitioa.  Tbti  atrppositiori 
receives  additional  force  from  the  cmaideration  that,  as  tht  ori^f 
of  seoie  and  the  cerebellum  are  the  first  and  the  last  portions  of  ffaH . 
nervous  sTSlem  ;  so  sensatioD  and  volition  are  the  first  and  the  last 
of  its  fiiDctionl.  But  this  supposition  is  compIeteV  confinoed  when 
we  recollect  that  tlie  degrees  of  voluntary  power  atu/avs  bear  a  close 
anali^y  to  the  various  magnitudes  of  the  oerebelhim. - 

If  we  desire  to  listen  to,  or  to  look  at,  any  object,  the  muscles 
support  the  action  of  seeing  and  of  hearing :  hence  sensation 
and  voluntary  motion  are  not  in  opposition.  It  is  also  quite 
erroneous  to  suppose  that  only  the  posterior  nerves  of  the  spinal 
mass  go  to  the  muscles,  and  the  anterior  to  theorgans  of  sensation; 
and  it  is  incorrect  to  believe  that  almost  all  the  patts  of  the  body 
have  filaments  of,  ascending  and  filaments  of  descending  impres- 
sions. The  two  roots  of'nerVes  6f  e^ch  half  of  the  spinal  marrow* 
namely,  the  anterior  and  posterior,  go  to  different  parts  of  the 
body ;  and  it  b  erroneous  tb  Admit  that  filaments,  of  the  anterior 
and  posterior  fesclculi  of  the  spinal  mas^  of  nerves  go  to  almost 
Aery  part  i  the  muscles  and  skin  of  the  back  receive  their  nerves 
from  the  posterior  roots,  whilst  the  muscles  and  skiA  of  the 
abdomen  receive  theirs  from  the  anterior  roots,  and  yet  the 
fore  and  back  parts  of  the  body  have  sensation  and  voluntary 
motion. 

Mr,  Alexander  Walker,  in  considering  the  cerebellum  in  opposi. 
tion  to  the  face  has  neglected  to  take  any  notice  of  the  brain.  Do&s 
he  therefore  consider  that  part  to  have  nothing  to  do  with  sensation 
and  volition  ? 

The  degree  of  voluntary  power  bears  no  proportion  with  the  size 
of  the  cerebellum. 

Gall  and  ^ureheim  have  shown  that  the  cerebellum  in  children 
is  much  smaller  in  proportion  than  in  the  adult,  and  yet  children 
have  more  of  muscular  agility  thaii  adults.  :       '      ' 

The  large  shark  described  in  tlie  Philosophical  Transactions  for 
1809  and  1815,  an  anhnal  said  to  have  the  greatest  rocomotivef' 
power,  has  a  remarkably  minute  cerebellum.  See  vol.  an.  1809,' 
pt.xix.  a,  and  p).  XX.  <ra.  '" 

Swallows,  which  possess  amazing  locomotive  powers,  have  a  small 
cerebellum;  and  Cuvier  has  shown  (Lemons  d'Anatomie  Comp. 
torn.  ii.  p.  153),  that  the  f»vporfions  of  the  cerebellum  and 
cerebrum  m  the  bull  and  in  man  arti  absolutely  the  same,  yet  their' 
degree  of  voluntary  power  is  very  diSerem.  It  is  true  that  fishes ' 
have  a  brger  cerebellum  in  proponion  to  their  brain,  and  that  they ' 
possess  a  veiy  strong  locon>6tive  power;  atKl  tlie  rongeurs  have' 
iikeivise  a  very  lai^e  cerebelliffll ;  and  many  of  them,  as  the  hare, 
squirrel,'  &c.  possess  a  great  locomotive  power;  but  this  is  rut' 
general  principle.    '  '      "  '  ' 

I  fthall  here  subjoin  a  flew  comparianu  of  the  cerebellum  and 
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brain  extncted  from  Cuvier  (loc.  cit.],  md  show  that  there  is 
really  do  propartioD  betweea  the  degree  of  voluntary  motioc  and 
the  size  of  this  organ. 

Man aad  tbeox 1 — 9 

Dog 1—8 

Hone  and  w9d  boar 1 — / 

-  Hare  and  cat ; 1—6 

Sheep.. ^ l_5 

Mole  1—4 

Rat ; 1—3^ 

Beaver    1 — 3 

House  mouse  IjmiS  naacuUts)    1 — 2 

Mr.  A.  Walker  has  further  observed,  that  '*  Dr.  Spurzheim  has 
most  certainly  erred  in  denominating  the  cerebellum  the  organ  of 
amativeness."  1  have  not  time  to  give  tlie  facts  which  have  led 
Dra.  Gall  and  Spurzheim  to  hold  this  opinion,  and  must  iheFefore 
refer  to  Dr.  Spurzheim's  work  on  the  Anatomy  and  Physiolt^  of 
the  BruD,  where  the  statemeota  are  fully  detailed. 
I  sm,  dear  Sir, 

Your  obedient  servant, 

Wm.  £LroRii  Lbacb. 


Aehcle  VII. 

On  PynphoruSf  and  the  making  of  Potassium.  .By  Dr.  Hamel. 

In  the  a|H>eDdix  to  vol.  iv.  of  Priestley's  Experiments  and  Ob> 
servations  relative  to  various  Branches  of  Natural  Philosopfay, 
p.  481,  mention  is  made  of  the  following  experiment  (^  Mr.  Wm. 
Bewly:  — "  I  mixed  equal  parts  of  sal-tartar  and  vegetable  or 
animal  coal,  or  sometimes  three  parts  of  the  former  with'two  of  the 
latter,  and  calcined  them  in  the  usual  manner  (for  making  Hom- 
bet^s  pyrophorus).  This  composition,  on  being  exposed  to  the  air, 
generally  kindled  in  the  space  of  half  a  minute  or  a  minute.  It 
did  not  burn  with  so  much  vivacity  as  the  vitriolic  pyrophori>-  as  it 
contained  no  sulphur.  I  shall  hereafter  denominate  this  the  alkaUm 
pyrophOTus.  It  diflers  in  no  one  circumstance  from  M.  du  Suvigny's 
neutral  pyrophori,  except  in  its  noH  containing  that  very  principle  to 
which  he  ascribes  their  accensioa.  Lest  it  might  be  suspected  that 
the  salt  of  tartar  which  I  employed  might  accidentally  contaia 
vitriolic  urtar,  or  vitriolic  acra,  1  repeated  the  experiments  with 
tartar  calcined  by  myself,  as  well  as  with  nitre  fixed  or  alkalized  by 
de&giatioQ  with  cbucMd  and  with  iron  filings  j  but  in  all  these 
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cases  the  event  was  the  same.  It  is  TStl>er  Eurprising  that  thu 
Klkalme  pyrophoms  should  not  bave  been  discovered  before,  as  I 
have  more  than  once,  since  1  6nt  noticed  it,  on  preparing  the 
*  Prussian  alkali,  seen  the  lower  part  of  it  take  fire  soon  after  its 
having  been  turned  out  of  the  crucible  and  bruised,  eren  when  tite 
matter  had  not  been  covered  with  sand." 

If  these  experimenu  of  Mr.  Bewly  be  correct,  they  evidently 
show  that  the  inflammability  of  Homberg's  pyrophoms  depends  (at 
least  partly)  on  the  mixture  <tf  potassium  (and  perhaps  abti 
alumina)  with  fine  powder  of  charcoal,  and  that  the  common 
theory,  according  to  which  the  inBamm ability  of  pyrophonn 
depends  on  the  lulphuret  of  potash,  imbibing  moisture  from  the 
atmosphere,  and  by  tbaf  means  setting  at  liberty  heat  enough  to 
inflame  the  charcoal  mixed  with  it,  is  insufficient.  It  appears  that 
Mr.  Bewly  followed  nearly  the  same  method  in  order  to  make  his 
pyrophorus,  as  Bucholz,  Tromsdorf,  and  Curaudsu,  did  with  a 
view  to  obtain  potassium ;  and  if  Mr.  Bewly  had  happened  to 
introduce  into  the  vessel  containing  the  heated  mixture  a  cold 
metallic  body  (as  Curaudau  did  in  order  to  collect  the  potassium - 
which  is  formed  during  the  process,  and  driven  off  in  vapours),  he 
would  have  seen  more  than  30  years  ago  one  of  those  bodies  by  the 
discovery  of  which  Sir  Humphry  Davy's  name  is  no^  immortalized; 
As  Mr.  Bewly's  experiment  was  inconsistent  with  the  then  prevailing 
theory,  there  was  hardly  any  attention  paid  to  it,  though  it  was 
published  as  long  ago  as  the  year  1779 ;  at  least  1  do  not  recollect 
that  it  was  repeated.  I  found  that  an  alloy  of  potassiam  wiik  hvn 
n  a  pyn^borus  also.  When  I  prepared  potassium  the  first  time,  ia 
the  way  which  Gay-Lussac  and  Thenard  describe,  I  did  not  knoir 
the  property  of  this  alloy }  and  having  cut  off  that  part  of  the 
bairel  containing  the  potassium,  I  began  to  scrape  it  out,  boMinr 
the  barrel  over  a  glass  bason  containing  petroleum.  I  had  poured 
out  my  whole  stock  of  petroleum,  perlups  two  pounds,  into  thit 
bason,  that  I  might  be  able  to  immerse  into  it  the  whole  piece  of 
the  barrel,  in  order  not  to  lose  any  potassium.  After  1  had  scraped 
out  that  portion  occupying  the  centre  of  the  barrel,  which  is  the 
purest,  J  came  to  that  in  immediate  contact  with  the  inner  surface 
of  the-  botrel  itself,  which  is  generally  albyed  with  iron ;  and  a 
■mall  piece  of  this  alloy,  being  just  scraped  off,  and  having  there- 
fore its  surface  quite  free  from  oxide,  io  felling  down  took  Sre,  by 
coming  in  contact  with  the  air,  and  lighted  the  petroleum  con- 
tained in  the.  glass  bason,  which  cracked,  and,  the  burning  fiuid 
flowing  over  ray  clothes,  placed  me  rather  in  a  dangerous  situaticHi, 
1  afterwards  have  seen  the  same  effect  frequently.  I  think  this 
mTopborus  of  potassium  and  iron  leaves  no  doubt  that  there  mar 
oe  cue  consisting  of  potassium  and  charcoal  merely ;  and  this  wiU 
throw  light  on  the  nature  <rf  Homberg's  pyropbcKiis. 

In  order  to  obtain  a  .patassinm  free  from  iron,  I  teveral  times 
JbUowed  ft  mMhod  wbich  ii  very  nmpl^  sod  otk  thftt  uxount  d<- 
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serves  perlit^  ,to  be  knowD,  tbougb  it  did'  not  yield  mequite  *> 
large  , a.  qiv>ntj,ty  as  the  app^nrtiu  of  Gay-Iiussac  and  ThenanL 
t^hicii,,  however,  dqes  not  yield  so  good  pcrtastium,  and  cornel^ 
;niup^  tqor^  e^peiBsiv^,.  I  have  made^  good  deal  of  potasHun,  and 
found,  1.  Tliat  the  chief  secret  to  obtaiu  it  ia  CGosiderablequaDtitr 
v  to  use  a  very  strong  fire,  in  <&dcr  to  drive  every  partide  of  it 
<(verv,  ^>  "^0  prevent  the  barrel  ^m  melting  in  such  a  hizh  degree 
of  lieat  a  good  tub^  is  wanted.  3.  He  barrel,  notwithstBo^iw 
these  pre^wtioDs,  will  generaUy  serve  only  once.  4.  For  tfaia 
rea^n,  all  the  coptrivaoces,  where  there  are  differetu  parts  combined 
bj  griming  them  togethra,  or  bv  means  of  screwa,  come  too  «• 
pepsivei  as.  they  are  lost  after  having  been  used  once.  I  used  to 
tnakQ  .my  potassium  in  old  gua-barrela,  which  were  bent  (like  Gay- 
JjusHic'a  and  TJienard's)  in  two  places,  and  had  no  other  piece  added 
^  thepRi..  Thie.  middle. part  of, this  barrel  is  placed  almost  hnizcm* 
tally  (ouiy  a  little  elevated  towards  the  open  cad)  through  a. cylin- 
drical furnace,  and  contains  the  iron  turnings;  the  thicker  end, 
yvhicU  pn»ecfs  on  one  side  from  the  furnace,  is  bent  upwaids,  and 
'contains  the  pptash.  It  can  easily  be  tightened  by  screwinff  in  th« 
breach,  and  putting  a  little  clay  into  the.touchbcde.  To  the  open 
end,  which  prefects  on  the  other  side  from  the  furnace,  and  is  bent 
doi^rnw^ida,  at  tirst  I  :adapted,  as  the  French  chemists  did,  a 
Receiver  ipade  of  iron,  from  which  a  tube  descended  into  a  vessel 
with  quicksilver..  X  likewise,  according  to  their  pretcriptk>o, 
^rewed  into  the  upper  part,  containing  the  potadh,  an  ircn  tubCf 
^e  end  of  whicli  was  placed  under  mercury  also;  but  I  found  this 
to  be  a  very  troublesome  and  expenaiw  apparatus,  as  I  oould  not 
Vte  it  a  second  tioM;  nor  did  I  always  observe  the  gas  coming  out 
d^Ollgh  the  quicknbrer,  ai  it  would  find  its  way  out  somewhere  else, 
citbw  where  the  receiver  was  .adapted,  or  where  the  pipes  were 
«)i;^w^  in.  Finding,  therefore,  these  pipes  quite  useless,  I  ck»ed 
^  Jupper  «nd  of  th«  bacrel,.  afta  the  ioUoductioa  of  the  potash, 
^nlir^ly  by  screwing  in  the  breech  and  putting  some  clay  into  the 
tpuf^hhole,  and  instead  of  adutting  to  the  lower  end  any  receiver,  I 

Eli,  this  end,  open  as  it  is,  mto  a  small  iron  bason,  containing  a 
ttle  vegetable  oil  previously  well  heated,  in  order  to  drive  off  the 
vat«ry  particles.  (Petroleum  coold  not  be  used  for  this  purpose,  as 
it  wpula  be  set  on  fire  by  the  gas,  and  even  by  the  heat  of  the  furnace.)* 
when  ;the  fonnatioa  <n  potassium  was  going  on,  one  bubble  afiter 
tfip  other  of  hydrogen  gas  holding  potsusium  in  solutioD  rose 
tbrougl)  the  ail,  and  coming  in  contact  withtbe  air  took  6rt,  like 
phosphoric  hydrogen  gas,  but  with  a  oioie  conndemble  explosion.- 
^e  purest  part  of  the  potassium  run  down  in  drops  into  the  ml,  ia 
qhiOQ  it  rose  totheaur&ce,  from  whence  I  took  it  with  a  spoony 
and  put  it  into  patrolaum.  The  potassium. so  obtained'  did  not 
cmtll'n  .ftoy  iron,  but  was  of  aveiy  bright  histre,  much  like  silver, 
wlf^eas  tliat.  collected  in  the  burel  js  geoerally  alloyed  with  Iron, 
and  of  a  bluish  colour,  more  like  Wd.    living  near  au  iron- 
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fymSerj,  1  had  the  op[>ortuniiy  of  oialung  my  potassium  there,  as 
I  could  apply  the  blast  from  the  smelting  furnace  to  my  apparatus, 
and  then  I  pA  it  in  considerable  quantity.  I  generally  laid  two 
"  faarreii  parallel  to  each  other  through  the  furnace,  and  thus  got  once 
nearly  two  ounces ;  hut  I  repeat^  tint  without  being  able  to  give  a 
Tery  high  degree  of  heat,  it  is  not  worth  while  goiiiz  about  making 
potassium,  aa  the  quantity  obtained  will  ht  ven  trimng.  For  a  lute, 
to  cover  that  part  of  the  barrel  which  comes  in  immediate  contact 
with  the  fire,  I  tried  mixtures  of  pure  clay  with  sand  in  different 
proportions ;  but  none  of  them  answered  my  purpose  so  well  as  the 
clay  by  itself,  which  is  found  near  Moscow,  and  used  for  crucibles 
M  over  Russia ;  it  is  known  in  commerce  by  the  name  of  Moscow 
clay.  Using  this/clay,  I  could  give  almost  any  degree  of  heat  that 
can  be  procured  from  charcoal  (which  I  always  used,  we  having  no 
coal  in  St.  Petersburgh),  without  melting  the  barrel.  Tlie  open 
ends  of  the  barrels  were  placed  under  oil  in  one  small  bason ;  and 
af^er  the  operation  was  finished,  I  simply  corked  themt  in  order  to 

E'revent  the  air  getting  in,  till  I  had  cut  off  the  under  parts  of  the 
nrrels,  in  order  to  obtain  the  potassium  also  which  was  collected 
there.  This  latter  is,  as  I  have  said  before,  always  less  fusible,  and 
alloysd  with  iron,  whereas  the  other,  which  does  not  remain  for  any 
ttOie  in  contact  with  the  iron  barrel,  runs  down  into  the  oH,  which 
absorbs  the  oxide,  which  might  be  on  its  surface,  forming  a  soap 
#ith  it.  This  potassium  was  the  purest  I  ever  obtained.  1  used  to 
keep  it  in,  small  glass  tubes,  in  which  I  pressed^t  close  towards  the 
itsidk  of  the  glass,  and  the  tubes  being  hermetically  sealed. 
I  am,  dear  Sir,  yodra  most  fiiitfaAilly, 
l^bV*«t  JiM-cft  19,  1115.  J.  HAinSL,  M.P. 


Article  VIII. 


Description  of  a  Machine  for  the  ipetdy  Separation  and  Manufac- 
ture of  Fqnna  or  Fiourjrom  Potatoes^  and  for  various  Observa- 
tions relative  /o  the  Necessity  (feticowogia^  an  extended  Growth 
of  Potatoes,  and  for  ikeir  Applications,  tn  variota  States,  to 
ti(ake  Sea  Biscuits,  Bread,  Pastry,  Sfic.  By  Jolm  WlAteIr, 
Esq!  of  Cork.     With  a  Plate.*  * 

'It  is'  nati^liy.the  fir^t  object  and  forms  th«  prtmUy  ivX$.  of  & 
wcU-Kgnlated  it^te..-.  to  provide  its  mcmben  with  .a  sufficient 
qtiaotity  of  good  fbod.     The  greater  are  the  advantages^  and  the 

D  iIk  TVansac'llon^  of  the  Soclilv  Tot  the  T,ocoaraf;fmtai  of  Arb,  Msu- 
(uHCmumimi.    na)«KrKdtdawMin«>eicriu»Mr.WfatuyfUtta* 
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more  independent  is  thr  situation,  of  that  country  which  can  furpish 
within  itself  a  full  sod  amplt;  supply  cF  tlie  means  of  subsistence  to 
its  inhabitants.  We  huve  long  le^iscd  in  this  cpuotry  to  feet  the 
benefits  arising  from  such  a  state  of  independence,  and  we  liave 
during  the  last  10  or  15  ye«rs  incurred  a  very  large  ex|)eodiiure  ia 
the  purchase  of  foreign  cum.  This  subject  has  engaged  muchvof. 
my  anetiiion  ;  and  1  have  endeavuurtd  (o  devise  a  plan  by  which 
the  agriculture  of  this  country  may  be  improved,  a  great  expendi- 
ture saved,  and  a  considerable  reduction  of  prices  eSectcd,  by  the 
introduction  into  bread  of  an  article  of  known  nutritious  properties 
derived  from  the  potatoe.  This  substance  is  the  farina  or  Hour  of 
that  valuable  root,  which  1  have  tried  with  advutttage  to  a  very  great 
ntent,  having  previously  gone  through  a  long  course  of  experi-' 
nents  on  making  btead,  biscuit,  and  pastry,  from  mixtures  of  raw 
potatoes,  and  boiled  potatoes  and  farina,  With  different  proportions 
of  fiour,  &c. 

It  is  well  known  that  poor  light  soils,  unfit  for  the  culture  of. 
wheat,  and  from  which  only  crops  of  barley  or  oats  have  been  pro-! 
duced,  and  of  which,  in  many  situations,  there  are  lar^  tracts  of 
land  altqgether  uncultivated,  will  produce  potatoes  of' excellent 
quality  ;  two  circumstauces  have,  however,  hitherto  prevented  their 
culture  to  the  desirable  extent,  namely,  the  great  expense  of  their 
carriage  in.  a  raw  state  from  the  interior  parts  of  the  country  to  a 
proper  market,  and  their  pot  keeping  well  more  tlian  six  months 
after  the  crop  is'  gathered. 

These  inconveaiences  I  have  obviated  by  the  inveotloD  of  a 
machine  which  is  now  at  the  Society's  house,  by  which  one  indivi- 
dual can  grind  down  15  hundred  weight,  or  1700  lbs.  net  of  pota- 
taes,  into  soft  pulp  in  one  day,  yielding  about  two  hundred  Wfoght 
of  farina  or  flour  when  dried. 

By  calculation,  the  power  of  a  single  horse  ivill  be.  equal  to  the 
grinding  of  22  tons  of  potatoes  per  week ;  the  machine  is  capable 
of  being  applied  to  any  power  inquired.  The  farina  or  flour  has 
been  known  to  keep  good  l7  years';  and  it  may  be  afforded  so  as  to 
yield  a  fair  profit  to  the  farmer  and  the  manumcturer  at  3d.  per  lb.. 
^e  present  price  of  wheateu'flour  is  about  5|j. 

.  It  would  be  tedious  now  to  enter  into  a  long  detail  of  this  bnsiocts 
l^  letter ;  but  my  son  is  in  London ;  and  if  be  is  permitted  to 
attend  a  Committee  of  the  Society,  add  to  give  proofs  of  the  trials 
I  have  made,  by  exhibiting  specimens  of  the  bread,  flour,  and 
biscuits,  and  by  furnishing  such  other  particulars  as  may  l>e  re- 
quired, I  trust  they  will  perceive  the  great  benefit  that  may  TOult 
frmn  this  article,  and  particularly  if  my  communications  should 
merit  the  sanction  of  the  Society,  and  be  lionoured  with  their 
ij^vobaticKi. 

Semarhfiom  Mr.  fVJiately  tm  Potatoes. 
It  may  not  be  gnaidly  ImowB,  but  it  ii  vapaUe  of  the  nuMt 
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aatiahetorj  proof,  that  tbe  aune  qnaDtily  of  land  will  yield  above 
one  hxtf  more  of  briaa  or  flour  where  poUt«ea  are  cultivated,  tibm 
if  the  same  land  was  applied  to  the  proouctioo  of  flour  from  wheat. 

I  have  pxived  from  *ncperiinetit,  that  2619  lbs.  of  pum  farina  or 
floor  nwy  be  produced  ttom  ao  acre  of  land  planted  with  potatoes, 
aD(toiily  1660  lbs.  of  fiour  frran  an  acre  of  wheat.  It  will  thareforc 
be  obvious  that,  if  we  can  apply  tliis  great  excess  to  the  aaxoe  pur^ 
poses  as  the  flour  of  wheat,  the  advantages  arising  &om  it  will  b« 
of  the  highest  importance  to  the  comtDunity.  We  now  re^Wre 
from  fbreigpa  countries  about  500,000  quarters  of  wheat  annually, 
for  which  we  incur  an  expenditure  of  about  two  millions  sterUngi 
in  ordinary  years,  and  which  has  increased  in  years  of  scarcity  to  - 
upwards  of  seven  millions  sterling,  and  there  seemi  bo  probabililjr 
that,  under  the  coQtinuance  of  the  present  system  of  cullivfttiott> 
we  shall  ever  arrive  at  the  period  when  we  can  supply  our  own 
wants,  and  feel  independent  of  foreign  aid  for  one  of  the  first 
articles  of  subsistence. 

We  have  bad  for  the  last  ten  years  not  only  a  course  of  fovour- 
ablc  seasons,  but  the  farmer  has  had  in  the  greater  part  of  that 
period  the  benefit  of  high  prices  to  stimulate  his  exertions  to  the 
greatest  possible  production  of  com ;  and  if  they  have  failed,  under 
such  favourable  circumstances  to  satisfy  our  wants,  wliat  evil  oiay 
we  not  expect  if  the  seasons  should  [Htive  unpropitious,  and  the 
inconvmiences  of  our  situation  aggravated  by  scarcity  i  1  admk 
that  the  prospect  of  supplies  from  foreign  countries  may  be  great ; 
but  we  should  recollect,  that  .only  a  few  months  have  elapsed  smce 
the  poets  of  Europe  and  America  were  shut  against  us,  or  only 
open  on  &  system  of  license,  and  that  in  a  situation  of  dependance 
which  no  well-wisher  to  his  country  can  be  desirous  to  see  recur,, 
nor  the  possibility  of  which  he  will  not  feel  anxious  to  prevenl.  ■ 
This,  then,  is  one  of  the iid vantages  *hich  will  attend,  the  con- 
sumption i>i  potatoe  flour  in  bread ;  the  earth  yields  it  so  much 
more  abundantly,  that  the  very  first  year's  cultivation  of  potatoes 
for  that  purposej  to  the  extent  of  only  25,000  acres,,  would  relieve 
us  from  the  necessity  of  any  foreign  importationj  and  intitead  of 
importing,  we  should  speedily  become  an  exporting  country.  Potatoes 
are  found  to  possess  such  highly  nutritive  properties,  that  it  seems 
hardly  necessary  to  enter  upon  that  subject.  They  constitute,  it  ia 
well  known,  in  their  natural  state,  tbe  principal  food  of  the  Irish, 
and  they  are  daily  forming  a  great  part  of  our  own.  This  farina  or 
flour,  which  contaiins  the  substantial  nourishing  properties  of  tlie 
root,  deprived  of  its  watery  particles,  cannot  but  be  highly  nutrl- 
trious ;  the  use  of  it,  therefore,  in  bread,  b  not  likely  to  be  the 
■uhject  of  dispute,  provided  it  is  in  that  state  palatable,  and  can  be 
aflforded  at  a  price  not  exceedingthe  price  of  wheaten  flour.  That 
it  possesses  the  first-mentioned  prt^rty,  1  have  only  to  refer  to  the 
bread  produced  to  the  Society,  containing  diSerent  proportions  of 
this  flour,  any,  and  all  of  which  will,  I  believe,  be  found  as 
wholesome  and  agreeable  as  bread  made  whollv  of  whealcD  flour. 

VoL.V.  N"  V.  Z 


354  Description  ef  a  MacluKeJbr  tks  [ftfAT, 

In  some  respects  it  seems  an  improvement,  as  it  keep*  much  loDger, 
ami  it  rises  and  becomes  very  light  and  agreeable  when  toasted. 
VpcKi  the  second  question,  I  shall  be  able  to  show  satisbcttmly  tluit 
the  flour  of  potatoes  can  be  produced  at  a  cheaper  price  than  the 
flour  of  wheat.  All  objection,  therefore,  to  its  use  in  bread,  is  not 
only  removed,  but  1  conceive  the  most  impcotant  advantages  «vill 
flow  from  its  adoption.  In  the  specimens  before  you  one-fifth  of  the 
ftrina  is  the  smallest  pn^rtion  made  use  of,  and  two-thirds  oS 
farina  and  boiled  potatoes  together,  when  in  bread,  the  largest ; 
calculating,  however,  that  no  greater  proportion  than  one-fifth 
should  be  generally  introduced,  the  saving  of  wheaten  flour  alone, 
from  that  circumstance,  would  be  immenie.  Tlie  population  of 
Great  Britain  con^ts,  according  to  the  latest  returns,  of  upwards 
of  twelve  millions  and  a  half,  and  of  this  number  it  may  be  cod- 
jectured  that  about  tea  millions  consume  wheaten  bread.  Each 
individual's  consumption  has  been  considered  equal  to  a  quarter  of 
wheat  per  annum.  The  introduction  of  potatoe  flour,  therefore, 
generally,  would  produce  a  saving  of  two  millions  (rf^  quarters  vS 
wheat  per  annum ;  and  instead  of  being,  as  we  now  are,  an  im- 
pordag  nation,  we  should,  alter  supplying  our  present  defidenqr, 
have  a  surplus  of  about  1,500,000  quarters  for  exponatioD,  whi<», 
at  the  present  permitted  export  price,  under  h-Ys.  per  quarter,  would 
be  equal  in  value  to  four  millions  sterling  I  That  this  surjdus  would 
not  be  obt^ned  without  some  sacrifice  of  other  crops,  I  am  ready  to 
admit ;  but  when  tbe  increased  productiveness  of  the  potatoe  is 
considered,  when  it  is  calculated  that  large  tracts  of  land  may  be 
cultivated  upon  this  system  that  would  not  be  cultivated  upon  any ' 
other,  and  that  the  nlan  may  be  generally  ad(^ted,  which  prevails 
universally  in  Irelano,  and  mis  the  recommendation  of  distinguished 
agriculturists  in  this  couniry,  of  making  the  potatoe  crop  precede 
the  crop  of  wheat,  the  sacnfices  would  upon  ttie  whole  be  few,  and 
the  advantages  immense.  I  know  that  objections  exist  frmn  the 
■carciE;  of  manure,  &c.  but  I  am  satisfied  that  many  of  them  would 
yield  in  practice.  The  pour  Irish  contrive  to  manure  the  land,  and 
to  produce  crops  that  serve  to  form  the  winter  supply  of  the%city  of 
Dublin,  in  situations  distant  from  cities,  and  where  artificial  manure 
is  not  to  l>c  liad ;  lime,  sand,  or  sea-weed,  are  all  ezcelleni,  and 
are  in  muny  places  easily  procured ;  the  burning  of  the  turftce  iq 
rough  uncultivated  land  is  almost  sure  to  produce  a  large  crop,  and 
is  generally  one  of  the  fin>t,  as  it  is  tound  one  of  the  best  prepara- 
tives to  cultiration.  The  manure  from  hogs  has  been  stated  to  aSbrd 
very  great  returns  ;  and  as  it  is  almost  essential  to  the  economical 
pursuit  of  the  business  of  manufacturing  the  potatoes  intQ  fiour  that 
many  hogs  should  lie  kept,  for  the  purpose  of  consuming  the  skiq^ 
refuse,  &c.  it  is  n  manure  that  would  be  abundant  in  those  places 
where  the  manufacture  was  iMroduced.  Perliaps  no  situations 
would  so  strongly  feel  the  benefit  of  this  system  as  thojie  which  are 
remote  from  sea-ports,  and  distant  from  water-carriage.  The 
ground  is  now  necesiorily  employed  in  posture,  or  it  remain*  waste. 
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The  npeine  of  caniige  b  on  insunnoaBlBble  bar  to  tbe  pursuit  of 
'  '^ricultuie.  But  let  us  now  consider  the  situation  of  &  fanner 
adopting  this  system.  He  chooces  n  remote  [wrt  ttf  the  country, 
where,  perhaps,  cultivation  did  not  before  existt  He  takes  tbe 
land  at  probably  one-fifth  part  of  the  rent  which  he  would  pay  in 
more  frequented  spots,  and  he  either  inntes  the  manufiictarer  oi 
thebrinato  settle  along  wifh  him,  or  he  reaolvea  U)  become  a 
manuhcturer  himself.  The  Srst  year  he  begins  by  butning  and 
paring  the  snrikce  of  a  part  of  his  land,  and  by  this  preparation 
ensures  an  abundant  crop.  He  sows  tbe  next  year  barley  or  oats  oa 
the  luid  thus  cleaned  and  prepared,  which  will  serve  as  food  for  bis 
cattle,  and  for  ihe  large  stock  of  hogs  that,  as  a  manu&cturer  of 
farioB,  he  must  support ;  and  he  proceeds  to.bringa  further  part  of 
his  land  under  cultivation  by  the  same  means.  The  potatoes  are 
roanu&ctured  on  the  farm;  and  if  he  could  nSoti  to  send  the 
potatoes  seven  miles  to  market  in  tbek  original  state,  he  can,  with- 
out disadvantage  to  himself,  convey  them  50  in  their  manufoctnred 
state,  as  they  are  then  reduced  to  about  «>e-aeventh  or  eighth  pajt 
of  their  bulk.  His  hogs  supply  him  with  such  a  considerable 
quantity  of  manure,  in  addition  to  that  of  his  ferm-yard,  as  will 
enable  him  to  maintain  a  constant  rotation  of  potatoe  and  light  com 
crops.  His  expense  in  machinery  is  smalt ;  and  the  waggon  that 
carries  his  Sour  to  markel  brings  track  his  coals,  his  groceries,  and 
his  household  requisites,  without  additional  expense.  It  would  be 
necessary  for  him  to  have  a  considerable  number  of  labourers,  and 
it  would  be  his  interest  to  attract  them  around  him  by  allowing 
.them  a  small  poruon  of  land ;  and  by  being  himself  the  purchaser 
of  thor  superfluous  produce,  he  would  speedily  raise  a  colony  about 
him ;  and  as  the  source  which  gave  it  lifo  is  connected  with  our 
sufaaistence,  and  the  just  necessities  of  our  nature  coeval  with  our 
wants,  its  prosperity  must  be  ensured  so  long  as  we  continue  ia 
the  disposition  to  suroly  them.  In  tbe  general  complaint  of  the 
scarcity  of  farms,  and  the  high  rents  which  lands  at  present  bear> 
perhaps  no  speculation  offen  stronger  inducements  to  the  young 
farmer,  who  can  command  a  moderate  capital,  and  who  is  contented 
to  forego  some  of  the  gratifications  of  a  large  society.  If  he  poe- 
tesses activity  and  enterprise,  and  has  enga^  his  land  upcn  Ute 
favourable  terms  upon  which  it  ought  to  be  had  at  a  distance  froo 
market,  his  success  in  a  few  years  will  be  certain,  provided  the 
system  meets  with  support  from  the  public. 

One  of  its  many  advantages  consists  in  tfae  incorruptibility  of  tht 
fiirina ;  it  is  not  like  the  flour  of  wheat,  liable  to  decay,  but  it  maj 
be  preserved  for  years  sound  and  good,  perhaps  improved,  hut  cer* 
tainly  uninjured  by  age.  Thus  our  supply  will  be  at  all  times  ren- 
dered more  equal,  and  tbe  year  of  abundance  will  more  effiKtualiy 
contribute  to  alleviate  the  year  of  scarcity :  scarcities  themselves  are 
likely  to  be  of  less  frequent  occurrence,  as  we  should  have  the 
advantage  of  two  essential  crops  instead  of  one  ;  and  the  weather 
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InjaviotB  to  "what  is  not  uofrvqneady  finotmUe  to  tbft  enp  ef 
potatoes  and  nee  vend.  ■  i  matt  tiao  observe  that  tbe  ftriiia  fanai 
ta  CKCCltmt  ugredieDt  in  b«  biKait,  in  tbe  finpoitkiai  of  tw* 
BMts  of  ^na  10  three  of  fthnten  floor,  or  ewn  of  ^ee  poli 
iiriTM  to  four  of  wheBtcQ  floor.  A  cM^oaitloD  of  ttM  lort  it  nsn 
Vke\y  to  iwriit  the  effects  of  eliautc,  fiiom  tike  ihoomifNible  |*»- 
berty  almdy  meatiooed,  tlMa  if  the  bucaiu  were  wboHy  made  ut 
WKflten  flour. 

Such  are  toMe  oF  ttw  nrlom  leading  adraDtagn  UMy  to  be  m^ 
daeed  by  tbe  ftroptBed  hitndactiDD  of  the  Aoar  of  potatoes  iMd 
breiid,  and  the  change  of  tysMm  to  vlnch  it  ttoaM  give  rise-.  We 
ire  tiow,  perhaps,  oo  the  eve  of  another  aheratkm  in  the  Con 
IfBvn,  calculated  to  render  the  present  high  prices  pei^uaL  A 
Committee  is  sitting  upon  them,  oomposed  of  nen  of  landed  pro^ 
Mrty  ;  and  I  have  heard  that  it  li  in  contemplation  to  prevent  the 
importation  of  Ibreign  wheat  when  the  price  of  Britiin  wheat  ■ 
taMer  96s.  per  quirter.  This,  then,  is  peculiarly  the  moment  to 
Introduce  an  alteratioa  In  the  miem,  wiiich  would  render  sw^  a 
nfeuure  unneceBMry,  and  which,  instead  ef  perpetrndog  h^ 
prices,  would  prodaee  amongtt  tn  all  Ae  blcseii^  of  plenty.  llMf 
■nay  be  summed  \>p  in  these  words : — We  shall  have  a  greater 
MguUrity,  and  a  certain  rcductloQ  of  price;-  an  immense  inareoK 
ef  consumable  food  j  in  more  equal  distributiDQ  thnragh  yean  of 
tenrcity  and  yean  of  plenty ;     - 

A  corAequenI  diminution  of  the  poor's  ratei; 

An  increase  of  comforts  to  the  poor,  and'to  atlctasKS  of  aocietjc, 
Uid  a  great  aceesrioQ  B>  our  resourcet  in  every  branch  of  natioaM 
Wtalth. 

J.  Y/atamLW. 
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EXPSRIMBNT8  ON  BREAD. 
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FirtI  Experiment  continued. 
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Third  Eiferiment  amlinued. 
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wr!l{  indcfd  all  bread  aiade  of 
A  proportioa  of  potatoe  U  re* 
■Mrkably  good  touted. 


compact  t  tbi*  qoaatltj  of 
nbratni  Soar  alone,  ai  ■ppctui 
bj  No.  1,  woald  baie  prodaccd 
8  lb.  10  01.  of  l^eod  t  coBK- 
qaepllj  ItaeactDal  proportion  of 
Ibe  prodaee  of  the  potatM  la 
Ihli  loaf  it  1  lb.  e  ox.  or,  a« 
Doarly  at  poulble,  ooe-lhird, 
Ralbrr  dark  |  tlie  appearance  of 
Ikh  iMf  lodicaied  tbal  tbe  jeasi 
BMdrortUi  batch  wa»  not  food. 

Excellent  bread)  whiler  tkan 
bread  made  of  wheaien  ttear 
aliinei  no  flaionr  wbaleter  of 
poiMoe  I    not  lucd    aatil    alae 

ffot  eqaal  to  No.  10,  an  addliloaal 
proof  that  ruped  potMoei  are 
not  del irable. 


3  5  liExivllrDt  bread)  riiet  bjr  to«it< 
j  1  ini;  I  and  watqaltefreahatieTen 
!_l    da.vi  old. 


From  these  esperiineDts  it  appears  that  virioua  proportioDs  of 
potatoet  and  fiuioa  are  highly  palatable  in  bread ;  b«tt  if  it  be  calcu- 
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lated  that  not  more  tbao  one-fifth  part  be  generally  introduced  into 
consumption,  the  operatioo  of  that  fifth  is  auSciently  great  to  pro- 
duee  M  the  eSecH  ia  view,  in  Fecommeiuliag  its  general  adopttoo. 

Some  kinds  of  potatoes  contain  t  much  greater  proponion  of 
arioa  than  others,  some  yielding  a  seventh  part,  aiid  even  a  still 
larger  proportion  of  it.  Kxperience  will  best  determine  tlie  most 
desirable  sort  for  i^e,  as  other  kinds  produce  more  abundantly  in 
number;  all  these  considerations  shoula  be  attended  to. 

Potatoes  may  be  manufactured  into  farina  during  the  greater  part 
of  the  year,  but  they  lose  a  portion  of  their  farinaceoui  matter 
when  vegetation  begins ;  the  manui^cturer,  therefore,  should  pro- 
vide an  early  sort  to  commence  his  operations  upon  in  ABgust,  and 
cease  to  grind  any  after  the  months  of  April  and  May. 

Frost-bitten  potatoes  yield  nearly  as  guod  krina  as  the  others, 
provided  they  are  ground  before  they  begin  to  decsy ;  and  potatoes 
kept  over  for  a  whole  seaton,  although  of  inferior  value,  may  hy 
this  process  be  still  rendered  serviceable  food  ibr  mankind.  These 
are  advantages  which  ought  not  to  escape  notice.  Frost-bktca 
potatoes  have  hitherto  become  in  a  short  time  a  total  loss,  and 
farmers  have  generally  been  afraid  of  extending  their  cultivation  of 
potatoes,  fur  fear  of  their  being  spoiled  by  keeping,  both  wfaick 
inconveniences  are  avoided  by  preparing  the  funna  from  them. 

Amongst  the  many  imporunt  uses  to  which  the  farina  may  be 
applied,  that  of  biscuit  for  sea  store  is  of  great  consequence. 
£t9cuits  made  from  one  part  farina  and  two  parts  of  wheaten  flour 
are  whiter  and'better  than  (hose  made  wholly  of  common  Hour. 
Baked  faiEcuits  of  these  proportions  have  been  repeatedly  made  with 
uniform  success ;  ai>d  as  the  farina  is  in  itself  less  corroptible  than 
wheaten  flour,  it  is  likely  to  produce  a  biscuit  of  a  less  perishable 
kind.  Some  have  been  already  kept  nearly  twelve  months  without 
exhibiting  any  symptoms  of  moisture  or  decay ;  on  the  contrary, 
they  were  ai  bard  and  as  good  as  on  the  day  they  were  baked. 
Biscuit  differs  from  leaveoed  bread  in  this  circumstance,  that  bH 
moisture  ia  evaporated  from  biscuits  in  baking,  whilst  it  constitutes 
an  essential  quality  in  bread ;  the  weight  of  bread  is  greater,  the 
weight  of  biscuit  is  less,  than  the  flour  of  which  it  is  composed.  It 
is,  therefore,  not  inconsistent  with  the  nature  of  fiirina  that  it 
should  exhibit  more  moisture  in  bread,  and  yet  disctn'er  no  symptom 
of  il  in  biscuit ;  and  it  hns  one  convenient  property,  of  which  a 
baker  who  manufacturei  it  may  avail  himself,  that  it  may  be  used 
for  bread  or  biscuit  either  in  a  wet  or  dry  state ;  consequently  the 
expense  of  drying  it  may  In  some  cases  be  avoided.  Its  introductipn 
into  biscuit  would  produce  a  saving  of  sne-third  of  tlie  wheaten 
flour  now  used  for  that  purpose,  wliicb  will  be  found  very  great, 
when  the  extensive  me  of  biscuit  in  the  navy  and  army  is  consi- 
dered The  farina  of  potatoes  should  constitute,  from  Its  general 
application,  a  part  of  the  stores  of  each. 

In  the  navy  particularly,  the  farina  would  a&brd  a  great  variety  of 
food,  as  it  forms  an  excellent  JDgrcdicat  in  soup  as  a  ssbatltute  for 
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peas,  o&tneal,  and  rice,  and  poKe»cs  tb^  saperk>r  Advaatage  orer 
tb<»e  aubstnnces  of  not  being  susceplible-of  iojuiy.  -One  ounce  of 
ianna  will  thicken  sutBciemly  nearly  one  quart  of  water,  Aod 
when  tliis  soup  is  flavoured  with  onions,  celery,  leeks,  &e.  and 
Mwoned  with  peppei  and  salt,  it  forms  a  verj'  palatable  mixture 
witliout  the  aid  of  meat.  The  produoe  of  21  lbs.  of  raw  potateet 
Bsde  into  ferina,  and  s<wp  formed  from  it,  will  furoiah  a  whole- 
Mme  mea]  to  28  penoos,  allowing  ewh  person  a  full  ()uart,  whick 
potatoes,  in  theii  ori^nal  statei,  would  scaicely  furnish  a  dinner  t» 
fioe-third  of  that  number. 

The  farina  of  potatoes  will  form  a  thick  mucilage  with  US  timci 
its  weight  of  water. 

In  all  cases  where  the  farina  is  intended  to  be  converted  into  a 
gelatinous  state,  the  fu'iatk  should  be  previoualy  mixed  with  avnc 
portion  of  tlie  liquid  cold. 

A  dessert  ^loooful  of  the  fiirina  mixed  with  a  little  cdd  Bulk  md 
aalt,  and  added  to  a  pint  of  boiling  milk,  ud  kept  atirriag  and 
aimmering,  will  form  an  excellent  nutriment. 

From  various  circamstances,  it  appean  that  the  article  called 
Semolina  in  the  shops,  aod  recommended  as  a  nutritious  diet  Car 
children  and  siok  yvnooM,  is  wboUf  cotnpoaed  of  the  &iiua  ti 
|Kitatoes. 

Certificates. 

Mr.  Whately,  of  Cork,  has  shown  me  a  specimen  of  flour  made 
from  potatoes ;  and  also  of  biscuit,  made  partly  from  this  flour,  and 
partly  from  the  flour  of  wheat.  1  am  convinced  that  this  Aiur  k 
very  wholesome  and  very  nourishing,  and  may  be  of  great  use  to  the 
public  in  supplying  the  deficiency  of  wheaten  flour. 

/.MBr  GnntHtr^trft,  ji^  Ba1IXI»,  M.  D* 

Dec.  It,  ISIS.  ' 

'  I  have  examined  the  flour  fivm  potatoes  made  by  Mr.  John 
Whately,  and  have  no  doubt  of  its  containing  all  the  nutritious  part 
of  the  potatoe,  and  therefore  calculated  to  form  a  very  good  and 
valuable  diet ;  and  as  the  flour  thus  produced  may  be  readily 
transporteil  to  any  distance,  and  may  be  kept  for  a  very  long  time 
without  losing  any  of  its  nutritive  properties,  1  think  the  conversii^ 
of  potatoes  into  flour  may  prove  highly  advantageous  to  the  com- 
munity. 
a9ko-tg«art,  Jan.  n,l8lS.  GfiO.  L,  TOTHILL, 

Reference  to  the  Engravings. 

This  machine  is  of  a  very  sioiple  coDstnictnB,  its  moving  pert 
consisting  of  a  cylinder  covered  with  tin  plalee,  pierced  with  holes, 
■o  as  to  leave  a  rough  surface,  in  the  samie  manner  as  the  graten 
used  for  nutmegs,  &c.  but  the  holes  in  this  are  lai;ger.  This 
cylinder  is  situated  beneath  a  JM^per,  into  which  the  potatoes  are 
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dirown.  Hid  ^nce  admitted  into  »  kind  of  troaghj  when  thcjr  sre 
forcffd  agsiiut  the  cytinder,  which  8S  it  rerolves  gtinds  tbe  poutoes 
to  a  pulp. 

Fig.  1,  Plate  XXXIV.,  npTes«nt»  the  machine  in  froot,  or 
lenMhwan  of  the  cylinder;  and  fig.  2  is  a  section  through  the 
middle  of  it,  ahotring  alio  the  htq^er  wiih  its  contents,  and  the 
manner  of  tite  action  of  the  machine.  A  represents  the  handle* 
bjr  which  motioD  b  given  to  the  machine :  it  is  fixed  upon  the  end 
a  the  axil  of  the  grating  cylinder  B;  on  the  (^posile  extremity  of 
this  axis  is  a  fly-wheel  C,  to  regulate  and  equalize  the  movement. 
D  is  the  hopper,  into  which  the  potatoes  are  put ;  and  pressing  by 
their  weight  upon  the  top  of  the  cylinder  as  it  revolve^  tbey  are  in 
part  grated  away.  On  one  side  of  the  lower  part  of  the  hopper  is 
•a  opening,  cloaed  or  opened  more  or  less  at  pleasure  by  a  slider  £; 
•nd  the  degree  of  opening  which  this  has  regulates  the  passage  of 
the  potatoes  from  the  hopper  D  into  the  trough  F:  this  is  a*  wide  as 
the  length  of  the  cylinder,  and  has  a  concave  board  G  fitted  into  i^ 
which  slides  backwards  and  forwards,  by  the  action  of  levers  a  a 
affixed  to  an  axis  H,  extended  across  the  franM  of  the  machine, 
K  is  a  lever  fixed  upon  the  middle  of  this  axis,  and  terminating  in 
a  hook  at  the  end  for  the  suspensioa  of  a  weight  L;  this  acts  upon 
the  board  G  by  means  of  the  levers  K  and  a  a  and  the  rods  b,  to 
force  or  press  the  potatoes  contained  in  the  trough  forwards  against 
the  cylinder,  and  complete  the  grating  of  them  into  a  pulp. 

A  line  c  is  tied  to  the  end  of  the  lever  K,  and  passing  over  a 
pulley  d,  bangs  down  within  reach  of  the  person  who  turns  the 
nandle  of  the  machine.  By  drawing  this  line,  the  weight  at  the 
end  of  the  lever  K  is  raised  up,  and  by  the  rods  b  the  board  G  is 
withdrawn  to  the  extremity  of  the  trough,  and  a  fresh  stock  of 
potatoes  blls  out  at  the  opening  E  from  the  hopper  into  the  trou^ ; 
then,  the  line  being  let  go,  the  weight  L  presses  the  board  against 
the  potatoes,  and  forces  them  against  the  cylinder,  which  by  its 
motion  grates  them  away  very  rapidly,  the  pulp  passing  down  the 
■pace  between  the  edge  of  the  lower  board  of  the  trough  F,  and 
the  cylinder,  which  space  is  only  a  narrow  crevice  that  nothing  may 
pass  down  but  the  reauced  pulp,  which  falls  into  a  box  or  vessel 
situated  between  the  frame  at  M.  The  board  G  is  perforated  mth 
a  number  of  large  circular  holes,  to  make  an  uneven  surface,  in 
which  the  potatoes  remain  steady,  whilst  exposed  to  the  action  of 
the  cylinder  upon  their  oppodte  sides. 

The  tin  plate  covering  ttie  cylinder  is  of  course  pierced  from  the 
inside  outwards,  and  the  bur  or  rough  edge  left  round  each  forms  an 
excellent  ras|Hng  surface,  for  the  reduction  pf  such  substances  as 
the  present.  The  frame  of  the  machine  requires  but  little  expla- 
cation,  merely  consisting  of  a  ^uare  frame,  containing  the  cylinder, 
and  suppwtjng  the  hopper.  This  frame  stands  on  four  legs,  two  of 
which  rise  up  to  a  sufficient  height  to  cany  the  mvot  of  the  axu  H. 
The  legs  are  morticed  into  foor  ^ouod  eellsj  wnich  may  be  made 
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to  receive  a  bos  or  chest,  6tied  io  the  mancer  of  a  drawer,  to  cod- 
taiD  the  palp  as  it  &1U  ftom  the  machjne,  or  it  may  fall  into  aaj ' 
vesel  placed  undenieath. 

The  pulp  in  llie  vesseli  in  which  it  is  collected  ihould  be  com- 
pletely immersed  in  water,  and  well  stirred ;  the  sepnution  oflhe 
nrina,  by  its  falling  to  the  bottom,  will  speedily  take  place.  The 
fibnnii  and  refuse  parts  should  be  fint  removed,  ana  the  faiiaa 
afterwards  repeatedly  washed,  nadl  it  no  longer  communicates  any 
tings  to  the  water.  It  is  then  sent  to  the  store  or  drying  spBrtment, 
put  iDto  boxes,  and  dried.  Care  should,  however,  be  taken  that  it 
does  not  dry  too  rapidly.  Wherever  the  business  is  conducted  upon 
a  lai;ge  scale,  a  machine  for  washing  the  potatoes*  should  be 
erected,  and  it  might  be  contrived  lo  receive  motion  from  the 
power  that. directs  the  grinding  machine.  The  vessels  containing 
the  pulp  should  be  so  arranged  that  a  stream  of  water  could  be 
made  to  pass  through  them  at  pleasure.  Ilie  pulp,  after  the  fint 
separation  of  the  farina,  still  retains  a  quantity  of  ferioaceous 
matter;  hut  it  will,  perhaps,  be  more  proSlable  to  convert  it  into 
food  for  bogs,  with  such  other  additions  as  may  be  thought  neces- 
sary, than  to  steep  it  again  for  the  purpose  of  extracting  any  re- 
maining  portion  of  farina.  It  will  be  probably  best  to  give  it  to  the 
hogs  boiled,  along  with  a  moderate  proportion  of  boiled  potatoes. 
This  disposal  of  the  refuse  pulp  would  nearly  defray  the  whole 
expense  attendant  upon  the  manufacture  of  the  farina* 

*«*  This  machine  would  operate  with  good  effect  for  reducing 
apples  to  a  pulp  for  making  cider,  as  it  is  extremely  expeditious  and 
emctnal  in  its  operation. 


AartCLB  IX. 

Asironomical  and  Magnetkal  Observations  at  Hacltney  tflci. 
By  Col.  Beaufoy. 

UtilBdc,  51°  SV  WS"Nartk.      UnfltiHle  VFeii  m  Time  V'-^. 

MiT.  SI,  iBiBcniooor  JnpltcT'i  fl8k  84'  OS"  Mfsq  Timr  at  Hackon  Wicfc. 

ed  Raiellite llS  H  OS-I  Olilo  ■(  Grecnwicb. 

Mar.  !S,  ImaicntoDorjupUer'iJlS  S4  18-8  Ditto  at  Hickory  Wtck. 

litSalellite \  IC  84  85-4  Dillo  u  Grnnvicb.  ' 

Apiil  3,  EncraioD  of  Jupiter'i  / 10  t/t  59  Ditto  at  llocknej  Wick. 

lit  Satellite 1)0  M  OS'S  Ditto  at  Grecnwirh. 

Aprils,  EmerBkw  of  Japilcr't/  9  S4  !8--(  DItIa  at  Hackney  Wick. 

84  Salctnte 1   •  S4  25-9  Ditto  at  t^rceawich. 

April  le.Eoicnioaorjapilet'i/ll  91  38-i  Ditto  at  Harkacy  Wick. 

4ttaS«lclllle Ill  SI  45  Ditto  at  Greeawich. 

Aprill5,  EmenloaorJaplter'iftS  00  ST  Dido  at  Ilacknry  Wick. 

?tl  Satellite \1S  00  as-S  Dillo  at  GrHawicti. 

•  Model!  of  two  nmchinei  proper  for  WMhing  tlie  eartli  from  potatoci  may  be 
Kro  lif  the  Socicly'i  repoiilory, 
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MagHMkal  ObitrviUums,- 

18J5. 


MorniBs  Obvert. 

Hood  Obnerr. 

E*MillC  ObMTT. 

Hour.     VwlMiw. 

lUir.  ,  VariatlM. 

Hou.  1  V4ri>^H. 

Har.    18 
DIM*  19 

DidpSO 
Ditio  81 
Dtllo  SS' 
DilMSS 
Dido  84 
Oillo  85 
Ditto  Sfl 
DWoM 
IHlKiSS 
DiUoSfi 

Sh  40*  84*  W    84" 
8    40    14    80    «• 
8    30    U    14    4S 
S    40   M    14    S3 
8    40    H     14    53 
S    80    U     IS    SB 
S     15    B4    IS    4fi 
8     15    U     14     )t) 
8    SO    84     13    45 
8    40    84     IS    » 
8    W   U    14    N 
8    85    !4     14    01 

l"  40' 
1     85 
1     35 

1    .00 
I     40 

84°  Sy    IB* 

84  as  4S 

84    8*    IS 

84    28    45 

84  84  or 

5*  ftO-  W"  If  «S" 
S    U  ^     18    M 

_»    W  P    »    5 

5    Sit  184     Ift    S3 

5  55  |84     If    IS 
fi    55  -S4    IT    48 

6  65  j24    K    SI 

T    40 
1     86 

84    81    SS 

84    85    38 

1     SO 
i     l« 
1     SO 

84  M  88 
84    85    08 

84    84    19 

1    M  ^    Ta    » 
S   00  :84    19    10 

1815. 
.      M«H  •#       f  HvTBiiK 

ObHrntiont    <N(h>d 

BittoiiVkk    <Mi>ati 
DHtotoJaa.  ^  Noon 

(BrnliBC 

DiUviyDn.  5E„nl»g 
fUoniBf 
J  Nona 

>M»raiDB 

JNOOD 

^  ETcntBg 
(  Moraine 
JX<.,.n 
/  EvmiBC 
iMomliij 

'  Moroing 
Noon 
'  EvcdIpe 
'  Moruinj 

'Eirnlui; 


DHl*  )■  Rot, 
Ditto  ta  OcL 
IKtlo  in  8«pt. 
lUKo  In  Aog. 

DtHa  iB  JbIj. 

DilM  !b  Jubc. 

Ditto  Id  Hay. 
Ditto  (•  April. 

UtUD  in  Match 


at  flh  se* Tariui 

at  1  » Ditto 

at  6  54 Ditto 

at  8  SI Ditto 

at  1  91 Dliitt 

at—  —  ...~Ditt« 

at  8  4T Dlllo 

at  1  SB IMlla 

at~  — Ditto 

at  8  44 Ditto 

at  I  30 Ditto 

nt  —  — Ditto 

at  S  41 DiM 

at  1  40 Ditto 

■t  ~  — Ditto 

at  8  39 Ditto 

■t  I  48 Ulto 

Bl  —  — Ditto 

at  8  SS DitM> 

at  1  M DiMp 

>t  «  IS Dktb 

at  8  30 Ditto 

at  I  39 Ditto 

at  B  ST Ditto 

at  8  41 DUta 

at  I  43 Ditto 

at  «  58  ....Ditto 

at  8  44 Ditto 

at  I  39 ratio 

at  8  52 Ditto 

at  8  45 DUto 

at  1  44 Dltlii 

■t  0  38 DUtu 

at  8  45 Ditto 

Bl  I  48 DUio 

at  «  SB  ...  .  Ditto 

at  8  52 Ditto 

at  1  58 Ditto 

at  0  II Ditto 


S4 

18 

84 

SO 

St 

T« 

S4 

SO 

84 

14 

S4 

Ml 

iM  S4*  U'  4ft*} 

84    !3    40  ^  Wot. 


—  Notoba. 

Si'"- 

—  Not  obi. 

St}"-- 

—  Not  ob*. 


84  14 

84  S3  ■ 

84  18  ; 

84  13  : 

X4  S3  ■ 

84  17  I 

84  13 

84  88  ■ 

84  IB  : 

84  13 

S4  as  19   yVeVL. 

S4  18  14  j 

84  18  63  1 

84  23  53    >WeK, 

84  16  SO    1 

84  14  89  1 

S4  93  08    >Wcft. 

H  1ft  as  J 

Dcinz.SDv  Google 


U15j         Jlifmomieal  «»d  itagnttical  Oiiavatiaa, 


at  8*  «' Tattafioo  B4<»  l4' 

at  1  St Ditto  24  aO 

«  —  —  ..,«Di««  —  ~ 

at  8  53 Dhto  U  15 

M  I  53 DHto  U  Iti 

at—  — .....Ditto  —  ~ 

at  S  53 Ditto  84  17 

at  I  51 Ditto  M  SO 

at  —  — Ditto  —  — 

at  8  49 Ditto  «4  17 

at  1  54 Dlllfl  S4  SO 

at—  —...-Ditto  —  — 

at  8'  45 Ditto  84  IS 

at  1  59 Ditto  «1  es 

at—  — Ditto  —  — 

■t  8  53 Dtnn  S4  IS 

at  8  08 Ditto  C4  » 

at  8  03 Ditta  X4  16 

at  8  44 Ditto  84  15 

at  S  OS Ditto  «4  83 

al  T  05 Ditto  -U  16 

at  8  3T DIKD  «4  14 

at  1  AO Ditto  t4  83 

at  1  08 Ditto  84  IS 

Bl  S  SO...  „  Ditto  44  18 

at  I  33 Ditto  X4  88 

at  T  04 IKtio  84  18 

at  8  S8 Ditto  «4  18 

at  1  ST Dhto  84  SO 

at  6  14 Dkin  84  13 

at  8  SI Ditto  «4  09 

at  0  59 Ditto  84  81 

at  5  48 Ditto  84  15 


If}-- 

—  Notrtfc- 

°^  1"^ 

-^  Koio&i. 

IS  }-• 

—  KotoW. 

IS}"- 

—  Notoln. 
4B  T 

04  j 


08  -J 

54   >W«M. 

IS  1 

18    y-lfet. 

S3  J 


Magnetical  Observations  amtmaed. 


I    Moniing  OImctt. 
I  Honr.     Variation. 


Noon  Obierv, 


fioar.     VBriBllon. 


Ho  Dr.  I  Variation. 


April  1  B<> 

Ditto  8  8    : 

Ditto  3  8    ' 

IHtto  4  B    : 

Ditto  5  8 

Ditto  6  8    . 

Ditto  7  8 

Ditto  8  S 

Dlilo  9  8    ' 

Ditto  lOl— 

Ditto  111  8    . 

Ditto  18  8 

Ditto  13i  8 

INlto  14  8 

Dlllo  16'  8 

DIUo  le  8 

Ditto  ITl« 


84-  14'  IT 

M  13  98 

81"  IS  34 

M  13  54 

84  13  45 

a  13  10 

U  10  40 

a  IS  19 

M  IS  09 

U  16  19 

U  18  84 

24  13  01 

M  84  5T 

U  15  17 


94*  S«'  SO" 

84  85  9D 

84  80  36 

84  85  38 

*4  85  4S 

35  50 

87  47 

>  24  87  19 

40  ^84  88  51 


84  31  07 
84  30  13 
U4  31  14 


6k  iyie4°  W   IS" 

0  10  184  17  8* 

e  15  84  17  48 

6  SO  94  15  '40 


6  90  84  16  51 

8  80  ;S4  18  13 

6  40  {S4  IS  44 

6  45  84  IS  90 

6  80  94  >3  14 
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Comparison  of  the  Moitihly  Variations  in  the  Years  1813,  1814, 
and  1815. 


1813. 

1 814  a»d  1815. 

WfcreDce. 

*"" 

^r'.?..:::::::: 

S4*  00*    Itl" 
84    81     19 
84    15    9S 
94    IS    OS 
84    80    54 
84     IS    41 
84    is    35 
84    SS     IT 
94    18    04 
S4     14    38 
S4    93    04 
84     IS    43 
94    15     65 
94    S3     38 
94     IS    OS 
SI     15    48 
S4    St    SS 
S4     IS    04 
84     16    41 
94    99    5S 

84     IT     IT 
84    80    84 

94    17    SO 

S4    SO    30 

S4    W    05 
S4    »'  03 

84    U    SO 
S4    SO    SS 

S4     14    39 
34    93    08 

84     15    SS 

84'   18'   53" 
84    S3    U 

84     16    SO 
84     IS     18 
84    98     13 
S4     16     14 
84     13     10 
'94    29    48 
94     16    80 
84     IS    89 
84    SS    44 
94     IT    OU 
84    14    IS 
94    93    48 
84    IB    31 
84    14    33 
84    S3     IT 
84     18    50 
S4     14    08 
84    91     45 

84     16    90 
94    90    37 

S4    lis    W 

94    90    SB 

94     16    4B 
S4    80    19 

84    is     M 
9(    91     51 

94     14    40 

94    S3    40 
S4     IS    43 

3-   6S- 
S    41 

Mar 

Sr.'"'.;: 

1     10 

MoroiBg    

0    35 

EnoiDg 

JdIj 

!?:;:■■*..:::::::: 

1     OS 

1     49 

■ 

E«ni»;.;;;::;:: 

^'- 

"-"•^ 

■     IS 
0    4S 

0  4f 

1  3S 

Oct 

K""..:-,:::::; 

■ 
Nor. 

Eveaini 

Kr".  ■■•::::• 

0    « 
0     IS 

"o  U 

0    Oft 

Dec. 

EtMiBt 

lEf?:;;;::;;; 

I     41 
1    00 

0    91 

0   is 

0    39 

F,b 

En.1., 

K"-..::::::;: 

U^ 

E«ninB 

Sr- .■■;::;:: 

In  deducing  the  man  of  the  observations,  the  morning  ob- 
■ervation  of  March  19,  and  the  noon  of  March  24,  are  reject^ 
the  variation  being  so  great.  The  wind  on  both  days  nils  from  the 
weit,  and  the  weather  cloudy. 

MarckS]. — Immersion  uncertain  to  10". 


S^BlUIn 


{Between  luKiaar  the  lit  Jlpr.J  '  ""  '•*■* 
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Comparison  of  the  Yearly  Fariaiion. 


S67 


Fint  It  BMBthi  vbKTf . 

SMoad  18  mouliu  obKr*. 

MocUdc-I    N««.. 

E*eoiDC. 

»""""«■ 

NCMB. 

EYcalag. 

84'09'18' 
24  18  09 
M  18  3< 

H  14  38 

23  19  SB 

24  IS  40 
U  IS  41 
14  IT  17 
14  IT  39 
^14  05 
24  14  W 
24  14  89 

AfSI'iy 
M80M 
MM  IT 
HSS04 
84  83  38 
24  88  32 
M  88  53 
24  20  M 
M  20  SO 
>S4  19  03 
'24  80  B8 
£4  23  06 

84My2S"  i4' 18- 53«i4' 83-43- 
14  IS  47    U  18  49    84  S2  13 
14  IS  <M    U  13  10    H  88  48 
Uie43    84  13  80    248344 
94  IS  06    84  14  30    248346 
24  18  04    24  14  33    24  S3  IT 

24  14  ON    84  SI  4S 

24  IS  80   2480  3T 

-,- 24  18  02    24  20  SS 

24  18  46    24  eo  18 

94  Ift  11    24  21  51 

24  15  33   24  14-49    24  S3  40 

94'  IV  90" 

24  10  14 
24  16  9» 
24  n  00 
24  ■«  31 
24  le  50 

24  18  48 

A«s«l  - 

StiKember    .... 

OclolMr 

Nwenihtr 

Dwember 

JMnaiy 

rebroarj  

Uafch....  , 

Mew „ 

84  14  3* 

S4  81  4S 

MIS  41 

84  14  48 
84  I4  3S 

24  22  82 
24  81  48 

24  1B8S 
M  15  41 

DWtnoet 

-»■  8 

+  40 

+  4T 

Hran  at  (he  IbrM  dlfferencn. . 


(To  Dr.  Thomson.) 

MY  DEAR  SIR,  HBdaun  JTidi,  Jprit  IT,  1815. 

I  HAVK  the  plessiire  to  send  you  the  concliuion  of  the  second 
year's  obsemtiom  oa  the  variation  of  tbe  ma^elic  needle.  Tbe 
number  of  obserratioDs  made  in  the  first  year,  and  set  down  in  tbe 
Armals  of  Pkilosophy,  were,  in  the  morning  294,  at  noon  265,  and 
in  the  evening  141.  But  it  is  to  be  remarked  that  tbe  numbers  set 
down  are  the  means  of  the  observations  made  with  two  needlet,  and 
eadi  consisting  of  14  readings  otT  on  the  arc  of  the  instrument.  If, 
therefore,  tbe  former  numbers  be  multiplied  by  28,  the  total 
amount  will  be  19C00,  and  the  number  in  the  second  twelve 
months  wilt  be  found  22764.  As  every  attention  was  paid  in 
nalcing  the  observations,  and  ibe  two  needles  rarely  differed  three 
minutes,  seldom  two,  it  may  be  presumed  that  the  variation  is  truly 
determined,  and  has  not  yet  arrived  at  its  maximum,  the  aaniud 
increaife  being  31". 

It  certainly  would  be  a  desirable  circumstance  if  observations 
were  made,  at  this  period,  in  different  parts  of  the  world,  especially 
in  those  places  where  tbe  variation  is  great :  and  as  I  perceive  in 
Number  xzv.  of  tbe  Amwls  of  Phibtsopky,  that  Mr.  Scorcsby,  jun. 
tS  Whitby,  has  kept  meteorological  journals  during  bis  voyages  to 
Davis's  Straits  in  the  years  1813  and  I814i  perhaps  he,  or  some 
other  Gentleman^  may  iavour  your  readers  wiin  observations  on  the 
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variation  of  the  compasa  io  that  part  of  the  world.  .  liiat  a  compa- 
rison may  be  made  of  the  present  variation  with  that  in  the  year 
1790,  1  have  inserted  Capt.  Brown's  ohserratioDSf  on  whose  accn- 
lacy  dependance  mmy  be  placed.  His  journals  are  in  »y  possession. 
He  Gommnnded  ttie  ship  BulterwOTth ;  and  waa  furnished  with  an 
accunte  azimuth  compass,  made  by  Mr.  DoUand  for  the  purpose  of 
making  the  observations  now  inserted. 


I  am  not  acquainted  with  the  alteration  in  the  variation  which  has 
talteti  place  on  the  Continent.  From  several '  observations  I  made 
in  the  year  17^7;  >*  ^  Kochette,  near  N^uchatel,  in  Switzertand, 
the  variation  was  19°  7'  14"  W.  The  latitude  of  this  place,  from 
many  observations,  is  47°  06'  15"'  N. ;  and  the  longitude,  deduced 
during  my  residence  there  from  solar  eclipses  and  occultations  of 
the  stars  by  the  moon,  28'  40"  E.  in  time,  or  7°  10*  00"  m  apac^ 
of  Greenwich. 

Not  being  aware  that  any  observadons  have  been  made  to  detcr^ 
mine  the  situation  of  the  supposed  highest  moantain  in  Europey  I 
take  the  liberty  of  sending  you  the  latitude  of  Monte  Blanc,  frcn 
an  observation  I  made  tinder  very  favourable  circumstances,  on  its 
summit,  in  the  month  of  August,  1787 ;  the  latitude,  deduced 
from  the  meridional  altitude  of  the  sun,  is  45°  49"  59"  N. ;  and  as 
the  sammh  bears  from  Neucbatel  by  the  compass  S.  20° -54'  07"  W. 
by  Msing  the  difference  of  latitude  and  the  true  bearing,  the  kufi- 
tuBe  in"  space  b  3'  10"  W,  of  Neucbatel,  and  consequently 
7*6'  50"  E.  from  Greenwich.  The  lake  of  Neuchate!  I  found  to 
be  142S  feet  above  the  English  Channel. 

1  remain,  my-  dear  Sir,  yours  \-ery  aiqcerely, 

Maek  BiAuroT. 
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Article  X. 

Observations  on  the  Uses  of  the  Dorsal  Vessel,  or  on  the  hifluentt 
which  the  Heart  exercises  in  the  Organfzalvm  of  articulated 
Ammals,  and  on  the  Changes  which  that  Organization  exp^ 
riences  when  the  Heart  or  the  Organ  of  Circulation  ceases  to 
exist.    By  M.  Marcel  de  Serres. 

(Omtiniud  fr*m  p.  199.) 

This  last  series  of  researches  being  finished,  it  renfiained  to  de- 
tenniDe  the  cause  of  the  contractions  and  dilatations  of  the  dorsal 
vessel,  and  of  What  importance  that  vessel  was  to  the  general  eco* 
Homy  of  insects.  These  contractions  sod  dilatations  might  depend 
on  various  causes,  or  only  upon  the  peculiar  structure  of  that  organ ; 
though  it  was  difficult  to  adopt  sucn  an  opinion,  because  the  ab- 
iSence  of  vascular  vessels  announced  that  the  humour  contained  in 
'  it  did  not  circulate.  To  determine  the  point  I  began  by  examining 
what  influence  the  muscles  which  surround  the  dorsal  vessel  migu. 
have  upon  its  contractions. 

The  mole  cricket,  being  a  very  lively  insect,  was  chiefly  em- 
ployed by  me  in  these  researches.  The  dorsal  vessel  being  brought 
in  view,  I  removed  the  abdominal  muscles  (and  the  adipose  mem- 
branes of  oecessity)  in  the  middle  part  of  the  abdomen,  wbile  I  left 
the  donal  muscles  quite  entire  in  the  upper  and  lower  part  of  the 
tbdomen,  'lliis  being  done,  1  remarked  that  the  dorsal  vessel 
always  contraoted  in  those  parts  where  the  muscles  had  not  beea 
removed,  and  these  conimctions  were  tlie  less  lively  the  nearer  thqr 
came  to  the  muscles  that  had  been  removed,  i^owever,  by  de- 
grees, some  contractions  took  place  in  the  parts  of  the  dorsal  vessel 
from  which  the  muscles  had  been  removed ;  but  they  were  always 
weak,  and  seemed  to  proceed  from  portions  in  which  the  musclei 
still  exbted. 

In  other  casea  I  removed  entirely  the  dorsal  muscles;  then  the 
contractions  of  the  dorsal  vessel  became  weaker  by  degrees,  and 
ceased  at  last,  though  after  a  very  considerable  interval.  Dr,  En- 
contre*  was  so  good,  at  my  reouest,  as  to  repeat  these  experimentSt 
He  observed  thai,  after  removmg  the  dorsal  muscles,  the  contrac- 
tions of  the  dorsal  vessel  diminisiied  by  degrees  In  the  rings  from 
which  these  muscles  had  been  removed  ;  while  they  continued  still 
strong  in  those  rings  where  the  muscles  still  remained.  In  a  ring 
iA  which  he  had  left  only  some  traces  of  muscle,  the  dorsal  vessel 
still  continued  to  contract,  when  Its  contractions  had  ceased  In  all 
fhe  parts  from  whicb  the  muscles  had  been  removed,  I  must  re- 
mark, that  the  insects  subjected  to  these  experiments  are  Dot  dead, 
when  all  the  dorsal  vessels  have  beea  removed;  hut  what  is  still 

'  •  He  li  Ibe raa  of  M.  Daniel  EncDntre,  koowo  witb ccl«(u  s  naUienallctBlk 
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more  singular,  they  coDUDue  to  live  after  tlie  dorsal  vessel  has  been 
entirely  removed.  I  have  seen  the  cateqiillar  of  a  sphinx  atropos 
breathe  for  six  hours  after  1  had  removed  the  dorsal  vessel.  The 
inspirations  and  expirations  still  continued,  and  ah  bubbles  broka 
from  the  ends  of  the  trachese  which  liad  been  cut  at  the  removal  of 
the  dorsal  vessel.  If  this  oipin  were  a  heart,  how  could  insects 
)X>$sibly  live  so  long  after  being  deprived  ef  it.  To  be  convinced  of 
the  difference,  let  the  heart  be  removed  from  those  animals  ia 
vliich  it  exists  even  in  the  least  complicated  state.  Not  one  will 
resist  its  loss,  most  of  them  will  be  dead  before  the  removal  can  bi 
completed.  I  must  observe,  that  after  (he  removal  of  the  dorsal 
vessel,  insects  are  bo  longer  able  to  move  about ;  but  life  notwith- 
standing still  continues. 

This  intensity  of  life  .is  found  in  all  animals  that  have  no  centre 
oF  action :  other  animals  die  very  speedily.  One  would  think  there 
ougiit  not  to  he  a  great  difference  in  this  respect  between  the  fau- 
(fieurs  and  spiders,  or  between  the  scolopendras  and  scorpions,  and 
yet  there  is  a  very  great  one.  The  scorpions  and  spiders  die  almost 
immediately  after  exposing  their  heart ;  while  iniects  live  oftea  six 
or  seven  hours  afler  removing  the  organs  most  e&sential  to  life.  Yet 
both  have  a  nervous  system  comi>osed  of  a  series  of  ganglions ;  hut 
the  insects  have  no  centre  of  circulatioii,  or^  which  is  the  same 
thing,  they  have  no  henrt. 

We  have  seen  the  influence  of  the  dorsal  muscles  on  the  con- 
tmctioDs  of  the  dorsal  vessel.  As  this  influence  might  not  be  the 
only  one,  I  endeavoured  to  determine  those  which  might  belong  to 
thetracheffi  and  nerves.  Before  engaging  in  this  new  set  of  expe- 
riments, I  wished  to  determine  whether  by  means  of  metallic  ex- 
jciters  1  could  render  the  contractions  of  the  dorsal  vessel  more 
frequent  and  stronger.  Wlien  the  two  exciters  were  brought  into 
contact  the  insect  exhibited  symptoms  of  pain;  hut  the  dortal 
vessel,  instead  ofincreasing  in  lireliness,  beat  always  more  and 
more  slowly.  On  coniluulng  the  contact  of  the  wires  of  zinc  and 
copper  between  the  membranes  of  the  dorsal  vessel,  the  humour 
contained  in  this  vessel  gradually  coagulated,  and  the  contractions 
ceased  by  degrees.    Thus  the  galvanic  agent  in  the  present  case 

firoduces  elects  similar  to  the  cncmical,  with  this  difference,  that 
t  acts  less  rapidly. 

It  might  be  concluded,  d  priori,  that  the  tracheie  have  a  consi- 
derable influence  on  tlie  contractions  of  the  dorsal  vessel,  on  ac- 
count of  the  great  number  of  them  which  cuter  it  and  constitute 
one  of  its  coals,  and  on  account  of  the  great  influence  of  air  on 
(he  organs  of  insects.  But  great  diSiculties  prevent  us  from  de- 
termining that  influence ;  the  most  insurmountable  of  which  is  the 
impossibility  of  separating  the  tracheie  from  ilie  dorsal  vessel :  for, 
without  such  a  separation,  we  cannot  judge  of  the  influence  which 
they  exert  on  its  contractions.  1  have  not  been  able  to  surmount 
these  difficulties  in  those  insects  which  have  tributary  trachea.  • 
So.  that  1  can  only  depend  upon  one  experimept,  which  aucceedtd. 
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very  well  on  a  calcoptera  kmellicorDis.  I  removed  wiih  all  pos- 
sible care,  in  the  gleiiclius  semi-pu?iclalwi,  the  vesicular  traclien 
which  surround  the  dorsal  \essel,  as  well  as  their  ramiiications. 
Wheo  they  were  removed  ihe  contractions  of  the  vessel  diDiinished 
by  decrees,  1  had  indeed  removed  some  muscular  fibres ;  but  ia 
ao  small  a  quantity,  that  I  do  not  believe  that  cause  had  a  remark- 
able influence.  These  contractions  have  continuuliy  gone  oa  dt- 
Oiinhhing,  and  the  diminution  was  much  greater  than  what  is  iha 
consequence  of  pain,  and  of  the  cessation  of  certain  functions. 
1  believe,  therefore,  that  the  contractions  of  the  dorsal  vessel  are 
proportional  to  the  quantity  of  adipose  tissue  ;  the  energy  of  tlie 
muscular  fibres  that  surround  it,  and  of  the  number  of  tracheea 
which  enter  into  it,  or  of  the  air  which  it  receives. 

Let  us  see  now  whether  the  nerves  have  not  some  influence  on 
Aese  contractions,  as  the  dorsal  vessel  receives  a  certain  number  of 
them.  To  determine  this  influence,  I  removed  the  spinal  marrow 
with  the  nerves  coming  fromit,  as  far  as  I  could  distinguish  them, 
and  then  examining  the  contractions  of  the  dorsal  vessel,  I  could 
not  perceive  that  they  were  sensibly  enfeebled.  I  repeated  this 
experiment  on  a  great  number  of  individuals  of  different  ordeis, 
and  I  always  obtained  the  same  result.  Hence  I  conclude,  that 
die  nerves  have  no  very  sensible  influence  on  the  contractions  of 
the  dorsal  vessel.  It  is  possible,  that  in  nil  these  animals  in  which 
the  nervous  system  is  very  much  divided,  and  the  principal  centre 
has  little  preponderance,  the  nervous  influence  is  less  distinct. 
Iliis  I  shall  endeavour  to  determine  by  future  researches. 

It  remained  still  to  determine  whether  the  contraction  of  the 
<]prsal  vessel  does  not  depend  in  part  on  the  circulation  of  the  liquid 
vrhich  it  contains.  We  have  already  observed,  and  the  observation, 
mace  the  time  of  Malpighi  has  been  renewed  by  all  anatomists, 
that  the  humour  of  the  dorsal  vessel  has  a  very  ureeular  motion, 
anil  that  the  fluid  often  appears  to  go  from  the  head  towards  the 
tail,  and  at  other  times  to  take  a  contrary  direction.  Sometimes 
the  dorsal  vessel  contracts  at  its  two  extremities,  while  these  con- 
tractions do  not  take  place  in  the  middle  of  the  organ,  especially  if 
the  dorsal  muscles  have  been  removed  in  this  part.  So  that  the 
liquid  in  the  dorsal  vessel  appears  at  one  time  to  move  with  extreme 
rapidity,  at  another  very  flowly,  without  any  apparent  cos- 
nexioo  between  this  irregularity  and  the  slate  of  the  msect.  But 
how  can  this  irregular  motion  be  reconciled  with  the  circulation  of 
a  fluid  analogous  to  the  blood,  and  how  can  a  circulation  take  place 
without  vessels?  All  these  facts  are  in  themselves  so  conclusive, 
tlut  it  b  difficult  to  consider  the  dorsal  vessel  as  a  heart,  andj  of 
course,  to  admit  that  the  contractions  are  produced  by  a  liquid  in 
circulation.  In  the  second  place,  if  we  pierce  the  heai;t  of  any 
animal  whatever,  the  moment  the.  blood  arrives  it  rushes  out  in  a 
qaantity  proportional  to  tliat  which  enters  the  heart.  It  was  im- 
portant, therefore,  to  determine  whether  this  would  happen  when 
the  dorsal  vessel  of  insects  is  punctured.  For  that  purpose  I  chose, 
2a  2  <.(HV^IC 
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■everal  very  lively  individuals.  I  pierced  ihe  dorsal  vessel  in  dif- 
ferent parts  Bt  the  time  when  ibe  liquid  had  flown  back,  but  I 
never  perceived  the  least  moisture  issu£  out  of  it.  As  it  is  diiBcult 
to  determine  this  point  iti  a  satisraciory  manner,  I  repeated  the 
experiments  with  all  the  precaution  possiUe.  The  results  were 
constantly  the  same  :  no  liquid  flowed  out.  If  this  were  the  oely 
proof  that  could  be  given  of  tlie  non-cireulation  of  the  humour 
contained  in  the  dorsal  vessel,  it  would  not  be  of  much  Importance  { 
but,  joined  to  those  that  we  have  already  made  known,  it  acquires  a 
certain  force,  and  even  a  considerable  weight.  But  it  muy  be  said, 
that  the  reason  why  the  humour  does  not  evudc  when  the  dorsal  vessel 
is  punctured,  is  because  it  b  too  thick.  1  am  very  much  inclined,  I 
own,  to  that  opinion  ;  for  this  humour  has  always  appeared  to  me 
very  little  liquid,  and  In  the  voratfeous  larvro  it  has  a  remarkable 
consistence.  This  consistence,  joined  to  some  other  pariicuturiiies, 
has  put  us  on  the  way  to' determine  with  some  precision  the  func- 
tions of  the  dorsal  vessel  iu  those  .tnimals  that  have  no  other  circu- 
lation than  that  of  air.  Tbe  different  movements  of  contnictioti 
and  dilatation  which  we  remark  in  the  dorsal  vessel,  can  never  in- 
duce us  to  consider  that  organ  as  a  heart ;  since,  in  the  animala 
like  the  Naiades  {Neriis,  Lin.)  in  which  (here  exists  only  a'  single 
organ,  that  of  digestion,  we  observe  pulsations  as  distinct  as  those 
exhibited  by  the  heart  of  other  animala.  Therefore  the  pulsations 
of  the  dorsal  vessel  ought  not  to  make  us  dpcide.  iu  any  manner  oa 
the  use  of  that  organ,  nor  lead  us  lo  consider  It  as  a  heait. 
'  In  all  animals  which  have  a  system  of  circulation  and  respiration, 
the  influence  of  the  one  of  these  on  the  other  has  been  perceived.* 
Thus  often  when  the  respiration  is  entire,  tli^  circulation  is  only 
half  so,  or  when  the  circulation  is  complete,  the  respiration  docB 
not  operate  in  a  complete  manner;  so  that  a  de  mi  circulation,  mul- 
tiplied by  a  complete  respiration,  or  vice  versa,  gives  always  equal 
products  ;  that  is  to  say,  a  semi  oxygenation  of  the  blood.  But  in 
mammifcrous  animals,  in  which  the  circulation  and  respiration  are 
.  complete,  the  oxygenation  of  the  blood  Is  equally  so ;  aud  in  birds 
which  have  a  complete  circulation  with  a  double  respiration,  the 
oxygenation  of  the  blood  is  doubled.  In  consequence  of  the  quan- 
tity of  ur  that  combines  continually  with  It.t 

If  the  dorsal  vessel  of  insects  is  an  organ  of  circulation,  it  ouglit 
to  experience  the  influence  of  the  organs  of  respiration  like  the 
heart  of  animals  with  vertehnc.  This  inflllecce  ought  to  be  so 
much  the  greater,  as  insects,  like  birds,  have  a  double  respiration. 
The  air  penetrates  into  all  the  parts  of  their  bodies,  as  it  does  in 
birds,  ft  continually  bathes  iheir  nutritive  humour,  or  their  blood, 
which  has  this  particularity,  that  It  is  not  cotifincd  in  vessels ;  just 
as  in  birds  it  acts  upon  the  blood  in  the  great  circulation,  at  the 

■  Sre  CuTJci'*  Analotnle  Cani|>ure,  t.  ir.  p.  IST. 
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same  time  that  the  small  circulutioa  experiences  the  action  of  the 
air  in  the  lungs.  Some  insects  have  even  peculiar  reservoirs  of  air 
in  their  bodies,  reservoirs  so  numerous,  that  those  which  are  pro- 
vided with  them  ought  to  have  a  respiration  more  than  double. 
These  reservoirs  of  air,  called  vesiadar  Irachets;  but  which  may 
likewise  be  called  pTiewnalk  pockets,  exist  only  in  those  insects 
which  have  to  exert  a  great  muscular  force,  and  which,  having 
great  spRces  to  traverse,  oughl  to  have  iheir  body  specifically  light. 
From  what  has  been  said,  it  is  evident  that  the  air  ought  to  have 
a'great  infiuence  on  the  general  economy  of  insects.  We  shall 
Eee  hereafter,  that  it  is  the  only  fluid  which  has  a  real  circulaiioa 
in  them.  Now  the  greater  this  influence  ia,  the  more  ought  it  to 
exert  itself  on  the  organ  of  circulation,  provided  such  an  or;gan 
esisr.  As  the  dorsal  vessel  has  been  considered  l)y  different  ana- 
tomists as  coming  in  place  of  the  heart  in  insects,  let  us  see  whether 
the  influence  of  the  respiratory  organ  is  sensible  on  this  vessel. 
But  to  lay  open  that  influence  in  a  more  certain  manner,  let  us 
examine  in  the  first  place  the  organs  of  respiration  themselves,  and 
see  wbeilier,  when  these  organs  undergo  modifications,  the  dorsal 
vessel  feels  their  effects. 

All  the  organs  of  respiration  in  insects  may  be  reduced  to  simple 
trachcse.  These  organs  indeed  have  not  all  the  same  compositioD  ; 
we  must  therefore  divide  them  into  two  orders ;  the  first,  which  we 
shall  call  tidndar  trachea,  on  account  of  their  disposition,  are  com- 
posed of  three  membranes,  one  external,  one  internal,  and  one. 
intermediate.  The  two  first  are  formed  of  a  cellular  membrane, 
pretty  thick,  and  very  extensible ;  while  the  intermediate  one  con- 
sists of  a  cartilaginous  string,  rolled  up  into  a  spiral,  which  majr 
be  unrolled  with  great  facility.  It  is  the  convolutions  of  this 
elastic  string  which  forms  those  brilliant  and  silvery  looking  con- 
duits, destined  to  hold  air,  and  to  transmit  it  to  all  parts  of  the  body. 
These  trachea  are  always  kept  stretched  by  means  of  this  carti- 
laginous string.  They  form  tubes,  and  have  a  great  elasticity, 
which  enables  them  to  dilate,  when  the  air,  continually  circulating 
in  them,  expands.  These  trachee  are  likewise  the  only  ones  which 
are  ramified,  the  multiplied  branches  of  which  go  to  all  parts  of 
the  body,  to  communicate  the  impression  of  air,  the  aliment  of 
life  as  well  as  of  flame. 

The  second  order  of  tracheas,  or  the  vesicular  iracketB,  do  not 
form  tubes  like  the  preceding;  they  present,  on  the  contrary, 
pouches  more  or  less  extended,  which  communicate  with  one 
another  by  means  of  ramifications,  always  single,  and  never 
branched  like  those  proceeding  from  the  spiral  trachece.  These 
vesicular  trachea  are  composed  of  two  very  white  cellular  mem- 
branes, very  supple  and  very  extensible.  As  these  trache»  have  not 
the  spiral  string  observable  in  the  first  order,  they  never  communi- 
cate immediately  with  the  air,  but  always  by  means  of  spiral 
tnchetBh    Accordingly,  in  the  species  which  have  need  of  a  great 
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quantity  of  air,  aod  wliich  have  very  extensive  vesicular  tiacbes, 
we  observe  a  particular  ap|>aratiis  destioed  to  supply  tbe  elasticity 
which  they  want. 

Tbis  apparatus  is  composed  of  hemisplierical  cartilaginous  hoops, 
furnished  with  particular  muscles,  and  which,  in  consequence  of 
this  dbpoeition,  may  be  considered  as  a  kind  of  ribs.  In  fact, 
these  ribs  elevate  at  every  inspiration  the  vesicular  traclieie  and  in- 
crease their  size,  allowing  them  to  receive  a  greater  quantity  of  air ; 
on  expiraiion  they  depress  the  trachece,  and  thus  serve  to  drive  out 
tbe  air.  These  ribs,  fixed  by  their  base  to  the  coriaceous  envelope, 
are  only  moveable  by  their  upper  parts,  ■  They  exist  only  in  those 
iosectt  that  have  vesicular  trachee  of  a  certain  extent.  We  do 
not  observe  them  in  the  lepidoptere,  the  calcopieree  lamelHcDmes, 
and  the  dtpteres,  in  which  thevesicnlar  trache«  are  scarcely  a  half 
millimetre  (0  0196  iiich)  in  extent.  In  certain  onhopleres,  on  the 
contrary,  a»  the  gryllust  traxalis,  acrydium,  in  which  the  trache* 
are  large,  several  millimetres  in  extent,  the  cartilaginous  hoops,  or 
ribs,  always  exist,  and  are  in  these  animals  very  necessary. 

Such  are  the  organs  which  serve  in  insects  as  reservoirs  of  air. 
Very  diflerent  from  the  lungs  and  bronchis,  they  are  not  placed  iQ 
any  particular  part;  we  see  them,  on  the  contrary,  spread  every 
where,  with  a  sort  of  profusion :  so  that  there  is  no  part  of  these 
animals  that  does  not  breathe  and  receive  the  action  of  air. 

Ttie  general  disposition  of  the  trachece,  and  the  diflerent  part!- 
enhnrities  of  the  organization  of  insects,  have  occasioned  the  man- 
ner  in  which  these  organs  communicate  with  the  external  air,  a 
mode  quite  different  from  what  we  observe  in  other  animals.  Tha 
organ  of  respiration  in  insects  being  very  much  extended,  and  very 
much  ramified,  a  single  opening  would  not  have  been  sufficient  to 
distribute  the  air  in  all  parts  with  that  regularity  and  abundaDcC 
that  the  circulation  of  that  fluid  required.  Accordingly,  the  open- 
ings by  which  the  trachea  receive  air  ere  always  more  than  one, 
having  never  fewer  than  two.  Most  commonly  that  number  varies 
from  eight  to  twelve,  and  sometimes  amounts  to  20.  These  open- 
ings have  been  ia  general  called  stigTnata.  But,  as  in  ceHaiD 
species  there  exist  some  which  open  and  shut,  by  means  of  aD 
apparatus  of  which  the  true  stigmata  are  destitute,  we  shall  divida 
them  into  two  different  orders.  We  shall  call  the  first  simple  stig- 
mata, and  the  second  tremoer  *  stigmata. 

The  simple  stigmata  are  most  frequently  placed  on  the  sides  of 
the  body  lietween  the  folds  of  the  membrane  of  the  back  and  ab- 
domen. They  are  always  disposed  in  pairs,  presenting,  In  genera^ 
a  round  opening  like  a  button-hole,  with  a  canilaginous  bordci. 
Sometimes,  however,  tliis  border  is  totally  wanting,  and  the  stig- 
mata arc  then  summnded  by  a  cartilaginous  scale  of  a  diffitrent 
colour,  from  the  coriacout  envelope  of  tbe  body.     In  the  catfr- 

*  Tlic  word  ij  drriinj  fnim  Tfijua,  apailiti  j  .-ind  !,■{,  «rr. 
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pillars  tlie  stigmata  are  equally  formed  of  small  cavities,  pretty 
deep,  the  edges  of  which  are  surrounded  by  a  brown  mark,  and  at 
the  bottom  of  which  we  discover  a  stripe  of  the  same  colour. 

A  good  deal  might  be  said  about  the  number  aud  situation  of 
these  stigmata,  if  we  considered  these  organs  in  the  cliflercnt 
orders  of  insects.  But  as  these  details  would  carry  us  too  far,  we 
shall  satisfy  ourselves  with  observing,  that  the  number  of  these 
stigmata  is  so  much  the  more  considerable  the  more  need  the  auimal 
has  of  air.  Accordingly,  in  caterpillars  we  recbon  IS  or  20  stig- 
mata, and  in  a  great  numbei  of  the  onltopteres  there  are  12  or  16, 
without  reckoning  the  two  tremaera.  In  certain  species,  which  only 
require  a  small  quantity  of  air,  the  number  of  stigmata  does  not 
exceed  two ;  among  the  apteres  \.\\Gfauckeurs  exhibit  this  disposi- 
tion. '  Besides  these  stigmata,  we  see  in  several . orthopteres  two 
openings  situated  at  the  bottom  of  the  abdomen ;  but  as  their  lise 
is  not  the  same  as  tliat  of  the  stigmata,  we  think  it  unnecessary  to 
describe  them  here.  But  we  shall  not  pass  over  the  large  oval 
opening  whicli  exists  in  the  breast  of  the  locust  above  the  first  pair 
of  paws.  It  communicates  with  a  large  trachea,  wluch  extends  the 
whole  length  of  that  paw.  This  opening  server  too  evidently  to 
introduce  air  into  the  superior  part  of  the  body,  not  to  be  consi- 
dered as  a  true  stigma;  especially  as  it  is  formed  like  the  otlier 
stigmata  of  llie  extremities  of  the  trachese.  As  to  the  situation  of 
the  stigmata,  it  is  subject  to  numerous  variations,  always  depend- 
ing on  the  quantity  of  air  which  the  insect  requires.  The  mote 
air  Is  required  the  more  is  the  situation  of  the  stigmata  such  as  to 
admit  an  ea^y  introduction  of  it.  The  orthopteres,  most  of  the 
larve,  ihe  lepidopteres,  the  hymenopteres,  and  the  dipteres,  seem 
the  most  favoured  in  this  respect.  In  the  caleopteres  the  tiachefe 
are  generally  placed  not  advantageously  for  the  introductbn  of  air. 
Some  of  those  that  live  in  water  are  obliged  when  they  wish  to 
respire  to  elevate  a  little  their  elytreSp  that  the  air  may  enter  more 
easily  into  their  tracheee. 

The  second  kind  of  stigma,  which  ne  shall  call  tremaer,  is  com- 
posed of  an  oval  opening,  which  opens  and  shuts  by  means  of  two 
moveable  homy  pieces,  set  in  motion  by  a  peculiar  apparatus  of 
muscles.  The  general  form  of  that  opening  is  that  of  an  elongated 
oval,  the  greatest  dlaoieter  of  which  is  from  below  upwards.  In 
expiration  the  moveable  pieces  separate  from  one  another;  they 
shut  on  the  contrary  when  the  inspiratiqti  is  terminated,  lliese 
moveable  pieces  open  from  within  outwards,  and  do  not  separata 
from  each  other  more  than  half  a  millimetre,  (O'OlSb'.inch.)  The 
tnovemenls  of  the  tremaers  agree  sufficiently  with  those  of  ih* 
stigmata,  and  like  them  they  communicate  with  the  trachese.  It 
is  even  very  easy  In  dissecting  these  parts'  to  recc^ize  the  trachee 
which  go  to  them,  and  the  muscles  which  move  the  tremaers,  two 
in  number,  or  one  for  each  tremaer.  These  muscles  are  destined 
to  separate  or  open  the  moveable  pieces  of  the  tremaers:  accord- 
'"l^'y*  i^y  shut  when  these  muscle*  -cease  to  act.    These  muscUf 
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are  composed  of  fibies  sufficiently  distinct,  which  are  attached  in 
the  second  cavity  of  the  thorax  in  the  erismes.  Hitherto  we  have 
observed  the  tremaen  only  in  a  certain  number  of  orthopteres, 
■where  they  present  very  various  forms.  In  geneial,  however,  they 
exhibit  the  arrangement  of  which  we  have  spoken  ;  and  it  is  only 
in  the  mantes  that  we  see  them  situated  on  the  lateral  and  external 
aide  of  the  thorax,  between  the  superior  and  inferior  portion  c^ 
thai  part.  The  tremaers  have  then  a  triangular  form.  Instead  of 
presenting  two  moveable  pieces,  they  have  only  a  single  piece 
moved  by  "a  particular  muscle.  It  is  always  by  means  of  tbti 
nuicle  that  the  moveable  part  is  raised  up ;  and  as  soon  as  the 
muscle  ceases  to  act,  the  moveable  part  falls  dovra  and  shuts.  The 
membrane  situated  below  the  tremaer  is  so  thin,  that  we  con  see  In 
the  expirations  and  inspirations  the  elevation  and  depression  of  the 
trachea,  in  proportion  as  the  air  enters  or  goes  out. 

Though  the  position  of  the  tremaers  experiences  some  vBriations, 
being  sometimes  situated  in  the  neck,  sometimes  in  the  breast, 
this  is  not  the  case  with  the  number  of  these  parts.  We  never 
see  more  than  two,  the  size  of  which  is  always  proportional  to  the 
quantity  of  air  which  the  insects  respire,  besides  that  manner  of 
receiving  air  the  insects  swallow  it  likewise  by  the  mouth.  What 
is  obtained  in  that  way  indeed  can  only  make  its  way  to  the  organs 
of  nutrition ;  and  as  we  have  elsewhere  explained  its  iofiuence  on 
digestion,*  1  shall  not  resume  the  subject  at  present.  The  last 
mode  of  respiration  which  certain  insects  present,  is  to  have  th«r 
stigmata  placed  at  the  anus.  Those  exhibiting  that  organization 
are  chiefly  the  insects  that  decompose  water,  as  the  larvte  of  libel- 
lulas  and  dytics.  Tliese  stigmata,  or  the  openings  which  allow  the 
water  to  escape,  are  surrounded  by  small   triangular  and  moveable 

Gies,  the  principal  use  of  which  is  probably  to  keep  away  those 
ies  that  might  hinder  the  introduction  of  water  into  these  stig- 
mata, and  at  the  same  time  to  shut  the  opening  exactly  when  the 
insects  suspend  this  introduction.  Accordingly,  when  these  insects 
choose  to  introduce  water  into  their  respiratory  oi^ns,  they  sepa- 
rate the  moveable  pieces  of  which  we  have  spokan,  and  they  shut 
tbem  in  the  contrary  case.  But  when  these  pieces  are  separated 
we  easily  distinguish  the  round  opening  by  which  water  is  intro* 
duced  into  the  respiratory  apparatus.  Tliis  opening  presents  a 
diameter  of  about  a  millimetre,  O-OSSS?  inch,)  and  it  is  easy  by 
means  of  it  to  let  out  the  water  which  may  exist  in  the  interior  of 
the  body. 

Considered  with  respect  to  their  respiratory  organs,  insects  form 
three  distinct  classes;  namely,  those  that  breathe  air  immediately; 
those  that  live  in  water  and  are  obliged  to  come  to  the  surface  of 
that  liquid  in  order  to  receive  the  impression  of  the  air,  though 
they  likewiM  lay  hold  of  that  contained  in  the  water;  and  those 

«  See  my  Hcbi^t  an  the  laUtUDBl  ToU  of  luKU,  ioHrtcd  la  like  Aanola  il* 
UtlEcain  d'HiUaire  JtMnrellr,  tooi.  19. 
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tliat  decompose  water  in  order  to  obtain  its  oxygen.  It  is  obvious 
that  those  insecls  wliich  breatlie  air  imrHed lately,  ought  to  be  the 
only  ones  in  which  we  find  the  two  kinds  of  tracheifi  of  which  we 
have  spoken.  The  vesicular  tracheae  would  not  have  sudicietit  elas- 
ticity to  drive  out  the  superabundant  water,  which  the  insect  intro- 
duces into  its  tracheiB.  Perhaps  this  elasticity  would  not  even  be 
sufficient  for  those  which  live  habitually  in  water,  but  do  not  de> 
compose  that  liquid.  In  the  second  place,  the  insects  which  de- 
compose water  ought  to  be  the  only  ones  that  have  but  one  stigma. 
This  stigma  ought  to  be  so  placed  that  tlie  animal  may  receive  the 
water  necessary  for  it;  and  we  see  that  whenever  thi^  disposiiioD 
exists,  it  is  always  at  the  nnus  that  this  opening  is  found.  But. 
before  passing  to  the  description  of  all  these  different  kinds  of 
organization,  we  shall  here  give  a  table  wliicb  will  reader  them 
obvious  at  one  view. 

I.  Re,spiration  in  Air, 

I.  With  tubular  /"Division  I. — Arterial  trachecB, 

trachee   \Division  II. — Pulmonary  and  arterial  tracheas. 

r  I.     With     cartilaginous . 

II.  With  vesicular  fAIways  two    orders)     hoops,  or  a  kind  of  ribs. 
.  tiacheK I.     of  tnichete    ....  j  3.  Without  cartilaginous 

C     hoops  or  ribs. 

II,  lUspwation  in  Water. 

rBreathing  by  true  stigmata,  and 
'  rDivisioQ    I.<      coming  to  the  surface  oif  the 
Ontjr  with  tubu-  K.     water  to  breathe  air. 

'--* — ' —        '  rBreaihing  by  an  opening  placed 

_DiTisioa  II.  <      at    the    anus,     decomposing 
L     water. 

This  table  shows  us  that  the  result  of  respiration,  or  the  oxyge- 
nation  of  the  blood,  or  of  the  humour  which' comes  in  place  of  it 
in  insectB,*  ought  not  to  be  the  same  in  the  different  modes  of 

tahoa  a/  the  bloody  I  do  not  prirlend  (a  afSitn  Ihal  !■ 
gcD  IB  fixed  In  (he.blaod,  aad  ihat  Iherc  {■  alwuyt  a 
>i>gen.  Thougb  Ihii  opinian  hu>  hern  sup|icirted  b; 
tbe  most  ikitful  chrcaisli,  lu  Laioisier,  Gnodwin,  Davj-,  and  Benholkt,  we  rhu&l 
acknoirlcdgF  that  the  experimenis  of  Cranfird,  and   specially  Ihiiie  nF  Allnn 


lar  trftchee  . 
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tbe  oxygen  Is  not  conslanl)  and  he  coiiiidert  fl  an  an  rOVcl  unconnected  with 
mpiralion.  But  whether  respiration  produce]  only  a  deL^arbonizalion  of  the 
blood,  Ibal  ii  to  say,  Ihat  (he  volome  nf  oxjgen  atHnrbed  represents  enaetly  tha 
lolameof  carbonic  acid  fas  expired  i  or  whether  there  be  a  dluilnutiiiD  iu  the  ' 
oijgeD,  besldei  Ihat  which  has  lerTcr)  la  the  pniduclion  of  carbaoic  acid  at  the 
cipcDM  ar  the  bJood,  we  though 
•f  the  blood,  bacauie  it  a  nan  i 

We  (ball  ml  the  reader  in  nind  here,  Ihat  M.  Vauquciin  proved  lonj;  ago  Iha 
■ecmily  of  oiyKrn  In  the  rnpinilioo  of  inieclx,  and  thai  cumtnon  air  rrtaini 
KOTcrly  aay  oxygen  wbro  tbetc  asiiaali  can  ao  [onfj^r  1i<e  in  it..  T^ie  air  wbi^  - 
we  expire,  on  the  canlmry,  i>  compused  of  three  cnrbunic  Mid,  18  mjgtn,  aa4  ■ 
79)woK.    Sre  Aad.  deCUm.  (on.zii.  p,S73aadS6S,  CiC^C^qIc 
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or^nlzatioD  which  animals  present.  We  may  very  well  suppose 
that  the  insects  which  decompose  water  in  order  to  take  possexsJon 
of  its  oxygen,  have  only  a  demi-respiretlon,  wliile  those  that  receive 
air  immediately,  have  a  complete  respiration.  Those  which  receive 
air  immediately,  and  have  very  considerahie  vesicular  trachcie,  with 
nn  apparatus  intended  to  keep  them  always  full  of  air,  ought  to 
have  a  respiration  still  more  complete.  And  to  adopt  the  ratio 
which  we  have  already  pointed  out,  though  far  from  exact,  the 
respiration  may  be  very  well  doubled  by  that  complication  of  means. 
At  least  it  is  certain  that  the  cartilaginous  hoqis  which  we  have 
compared  to  the  ribs  of  animals  with  vertebra,  do  not  exist  along 
with  vesiculary  trachcce,  except  in  tiiose  species  which  have  occasioa 
for  a  great  muscular  power,  from  the  great  distances  which  they 
are  destined  to  travel.  Such,  for  example,  are  the  locusts  {criiptets), 
as  famous^for  their  emigrations,  as  for  the  ravages  which  they  com- 
mit in  those  countries  where  they  stop  in  order  to  feed.  Finally, 
the  ordinary  vesiculary  trachea^  or  those  whicli,  not  being  very 
large,  do  not  require  a  particular  apparatus  for  moving  them,  are 
f«und  only  in  species  which  requne  great  muscular  exertion,  or 
which,  flying  a  great  deal,  ought  to  be  able  to  diminish  their  ^>e- 
cific  gravity.  The  caleopteres  lamellicomes,  and  the  lepidoplerei 
and  dipteres,  ere  the  insects  in  which  this  arTangement  is  most  evi- 
dent. Before  passing  to  the  particular  description  of  the  respratory 
organs  of  insects,  we  ought  to  explain  what  we  mean  by  arterial 
tracheEB  and  pulmonary  trechete.  Insects  exhibit  in  general  two 
orders  of  tracheie,  the  uses  of  which  not  being  the  same'  (though 
their  organization  is  not  very  different)  deserve  to  be  distinguished.* 
Ttie  one  goes  directly  to  the  stigmata,  takes  air  immediately,  and 
distributes  it  to  the  diBerent  parts  of  the  body.  The  other  does 
not  receive  air  immediately.  It  only  communicates  with  the  ex- 
ternal air  by  means  of  the  first  order,  and  generally,  being,  larger 
than  the  arterial  traches,  series  as  a  reservoir  of  air.  Their  di^e<^- 
'  tiou,  in  general,  is  more  regular,  and  their  ramifications  much  leu 
numerous.  1'hese  two  orders  of  Irachese  having  then  a  diftereot 
object  to  fulfil,  I  thought  that  in  order  to  render  the  description  of 
these  vessels  the  clearer,  it  would  be  advantageous  to  distinguish 
them.  I  have  called  the  one  arterial  tracheis,  because  they  are 
branched  like  these  vessels,  and  carry  air  to  all  parts  of  the  body, 
As  the  arteries  distribute  blood  in  those  animals  that  have  a  real  cir- 
culation. But  to  perceive  how  far  this  analogy  is  well  founded, 
we  must  recollect,  that  in  insects  air  is  the  only  fluid  that  is  really 
circulated.  As  to  the  pulmonary  tracheee,  as  they  serve  as  reser- 
voirs of  air  to  enable  it  to  act  on  the  different  parts  of  the  body, 
this  oame  was  the  most  suitable  that  oflered  itself.  The  two  orders 
of  trachete  in  insects  were  recognized  by  Swammerdam,  and,  in 


■  The  ffttitJ  Damber  nf  onttoBliti  had  ahMrrcd  Iodk  b^,  that  there  nisi 
!«•  ordrn  of  inuhcK  in  impcu,  Itae  one  daliiinl  to  introdBce  air  ioto  the  body, 
the  iilber  la  axil  It  10  all  pnrli  of  ibe  botlj.  Itesumar  thoa|[ht  that  ihe  imecH 
drew  in  air  \ij  ibclr  iiipnaia,  but  that  tbry  threw  it  oal  from  all  parti  of  thi 
body.  Hem.  torn. i.  p.  399, 409.  ^.iOOQIc 
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geoeral,  he  calls  those  trachete  arteries,  which  we  hive  distJD- 
guished  by  the  name  of  pulmonary  trachea.  The  arterial  trachese 
nf  L^OQDct  are  the  same  ns  uun,  and,  in  iacc,  oo  -others  exist  in 
eaterpillars.  U  may  be  proper  to  observe,  that  the  two  owners  of 
traches  do  not  always  e^List ;  but  the  arterial  are  nerer  wanting. 
Perhaps  in  the  species  in  which  we  see  only  arterial  trachcR^  the 
,  parts  require  a  sj>eedy  impression  from  the  air. 
in  te  tcnUmud.) 
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I.  Researches  into  the  Pkyskai  Uhlory  of  Man,  By  J4ine)  Cowles 
Priichard,  M.D.  F.L.S.  of  Trinity  College,  Oxford;  Fellow  of 
the  Wemerian  Natural  History  Society  of  Edinburgh,  and  of  the 
Medical  Society  of  London;  and  extraordinary  Member  of  the 
Royal  Medical  Society  of  Edinburgh.  London,  3.  and  A.  Arch, 
1813. 

The  physical  history  of  man  presents  a  field  not  4ess  interesting 
than  unexplored,  yet  Dr.  Pritchard  is  the  first  nbo  ha^  ^bibited  it 
in  a  connected  shape-  By  assembling  together  the  most  important 
facts  he  has  been  enabled  to  deduce  general  conclusions  of  conal- 
derable  moment,  some  of  which  are  so  very  rcmarkaMe  as  to  ex- 
cite sometliing  more  than  common  surprise.  The  natiiralists  of  all 
times  have  overlooked,  whimsieally  enough,  the  histo^  of  our  owa 
species,  and  have  devoted  tiic  whole  of  their  attention  to  inferior 
animals.  Yet  in  the  course  of  their  researches  tliey  have  deve- 
loped certain  general  principles,  which  may  be  applied  to  all 
parts  of  animated  nature.  TIte  particular  applieation  of  these 
irinciples  to  the  human  race  appears  to  have  been  first  made  by 
}r.  Pritchard,  although  the  subject  has  occa^'onally  and  casnaUy 
engaged  the  attention  of  speculative  philosophers,  Irom  the  days'  of 
Anslotle  to  those  of  M.  de  Bufibn.  As  it  might  naturally  be 
expected,  a  thousand  crude  conjectures  have  supplied  (he  place  of 
accurate  observations  and  reesoDiogs.  It  it  needless  to  repeat  them 
here ;  it  may  suffice  tliat,  in  general,  the  ancients  considered  the 
human  race  to  be  of  one  species,  and  ascribed  every  variation  in 
point  af  form  and  colour  to  the  effects  of  climate,  the  particiilur 
examples  of  which  are  abundantly  ludicrous.  The  same  opinion, 
variously  modified,  has  been  maintained  by  many  moderns;  but 
with  most  remarkable  eloquence  by  Count  de  Bufibn,  in  his 
Histoire  Naturelte.  Tliis  last  named  naturalist,  however,  did  not 
possess  B  store  of  facts  to  resolve  the  difficulties  that  press  on  his 
peculiar  modification  of  this  hypothesis.  Liord  Kames  stands  at  the 
head  of  another  set  of  philosophers  who  maintain  that-  mankind 
have  sprung  from  various  stocks,  and  that  each  particular  race  it 
especially  adapted  by  Providence  to  the  re^o  in  which  thej  exiib . 


B! 
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Dr.  Pricb&rd,  without  pledging  himself  (o  anjr  opinion,  inres* 
tigates  in  the  fint  place  the  criieria  by  which  species  are  to  be  dis- 
tinguished, and  after  examining  those  already  oSered,  particularly 
that  of  Johu  Hunter,  who  considered  the  sterility  or  fniitfulness  v{ 
a  hybrid  the  proof  of  diSl-rence  or  identity  of  species  of  the  parents, 
he  endeavours  to  lay  down  a  general  rule,  derived  from  analogy, 
which,  although  imperfect,  yields  more  satisfaction  to  the  inquirer, 
than  any  solitary  assumption  can  do.'  It  has,  too,  the  sanction  of 
two  of  the  mofet  eminent  naturalists  of  the  present  day.  The  rule 
which  Dr.  Pritcbard  lays  down  is,  that  after  having  observed  « 
number  of  the  changes  produced  in  living  bodies  by  adventitious 
causes,  when  any  particular  deviation  b  found  frequently  to  recur, 
all  parallel  diversities  may  be  ascribed  to  analogous  causes,  although 
the  relations  between  these  latter  causes  and  their  effects  should  not 
be  so  distinctly  traced  as  in  other  more  ordinary  eventii.  According 
to  this  rule,  all  the  remarkable  varieties  of  mankind,  when  com- 
pared with  those  of  the  inferior  animals,  particularly  when  domes- 
tication has  displaved  its  efTecls,  fall  within  the  limits  of  one 
species ;  and  Dr.  t^.  makes  the  inference,  that  as  the  strictest  ana- 
logy exists  beiweea  the  changes  which  almost  the  whole  of  the 
inferior  tribes  have  a' tendency  to  assume  under  known  circnm- 
■tanees,  and  those,  diversities  existing  among  men,  it  is  consistent 
with  the  strictest  rules  of  philosophising  to  infer,  that  these  changes 
originate  in  "  the'  principle  of  natural  deviation,  and  furnishing  no 
Epeeific  distinction." 

The  next  branch  of  the  inquiry  is  how  far  men  are  to  be  cop- 
udered  as  liaving  all  proceeded  from  one  common  stock.  This 
question  lias  been  treated  of  by  several  writers  purely  on  historical 
evid«nce ;  Dr.  Pritcbard,  however,  without  disr^arding  the  power- 
ful Aiguments  afforded  by  the  historical  researches  of  Sir  W.  Jones, 
Bailey,  and  others,  still  jvoceeds  on  analogy,  and  endeavours  to 
solve  the  -general  problem  as  it  regards  all  organized  tribes,  but 
tnore- particularly  animals.  With  much  aculeness  he  has  examined 
the  <tetribuiion  of  animals,  more  especially  in  those  vast  regions  of 
tlie  southern  hemisphere,  so  little  known  until  the  important  dis- 
coveries  of  Cook,  Bougainville,  Wallis,  Flinders,  and  others,  hod 
removed  the  veil  which  was  spread  over  Nature;  and  concludes  by 
inferring,  "  that  every  existing  species  may  be  traced  with  proba- 
bility to  a  certain  point  which  appeal^  to  have  been  its'  original 
abode;  and  that  few  or  no  species  have  been  found  in  coumrteg 
separated  from  their  primary  seats  by  barriers  which  their  loco- 
motive powers  and  peculiar  structure  do  not  enable'  th^m  to  sur- 
mount." This  inference,  if  true  in  general,  includes  the  particular 
case  of  the  human  species. 

.  Having  thus  established  the  criteria  of  species,  and  rendered  it 
probable  that  species  were  originally  confined  to  one  point,  it  is 
necessary  to  determine  as  far  as  possible,  what  are  the  causes  that 

fioduce  the  verj-  extraordinary  diversities  which  exist  among  man— 
ind.    The  commonly  maintained  hypotheses  of  those  who  adopt 
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'  the  opiDion  of  the  unity  of  species  among  men,  that  a  chan^ 
jModuced  in  the  white  European  by  heat  and  food  becomes  here- 
ditary, is  exceedingly  ino^nsistent  with  notorious  facts.  Nor  does 
it  receive  any  additional  weight  from  its  antiquity ;  that  only  affords 
an  additional  proof  of- the  facility  with  which  even  absurdity  may 
be  propagated  under  the  sanction  of  illustrious  names.  Dr.  Fritchard 
■hows  that  the  pre*ious  opiuions  are'irreconcileable  with  fact,  and 
supposes  that  certain  causes  exist,  which,  acting  on  the  parents, 
*<  influence  them  to  produce  an  offspring  endowed  with  certain 

Kculisr  characters,  which  characters,  according  to  the  law  of 
uture,  become  hereditajy,  and  thus  modify  the  race."  In  order 
to  develope  those  causes,  Dr.  P.  shows  that,  although  climatea 
produce  very  remarkable  rariations  in  individuals,  both  in  the 
animal  and  vegetable  kiagdoms,  yet  the  only  permanent  effects 
•eem  1o  be  derived  from  cultivation  and  domestication.  Of  theSe 
effects  there  are  ample  and  apposite  proofe  in  our  cultivated  fruiQ, 
and  among  domestic  animals.  The  original  stocks  remain  un- 
altered, while  the  most  extraordinary  changes  are  brought  aliout  bj 
culture.  Dr.  P.  institutes  a  parallel  between  the  culture  of  plants, 
the  domestication  of  animals,  and  the  civilization  of  man;  and, 
while  he  allows  that  some  connate  varieties  may  be  produced  by' 
climate,  he  insists  that  the  condition  of  man  in  social  life  in^ 
fluetices  more  extensively  the  physical  structure  than  any  variety  of 
latitude  or  local  temperature:  and  concludes  by  ascriljing  thoae 
remarkable  diversities  among  mankind,  not  to  any  moral  cause,  but 
to  physical  causes  connected  with  a  particular  mode  of  life.  Of 
this,  several  interesting  illustrations  might  be  cited,  in  addition  to 
those  given  by  Dr.  Pritchard. 

Having  eatablishcd  the  prolmbility  of  these  opinions,  he  proceeds 
to  determine  whether  the  original  race  were  white  or  black ;  and 
having  shewn  that  black,  or  at  least  a  Very  dark  brown,  in  all  the 
inferior  tribes,  is  the  primitive  colour;  and  that  the  same  com-' 
plexion  prevails  among  all  savages,  and  a  gradual  change  towards 
white  occurs  through  successive  races  of  semi- barbarians  to  perfect 
dvilization,  he  infers  that  the  prototype  of  the  human  race  was  a 
Negro.  However  satisfactorily  this  conclusion  may  be  drawn,  it  is 
necessary  to  afford  some  proof,  and  accordingly  the  author  adduces 
numerous  illustrations  calculated  to  give  considerable  force  to  his 
argument.  He  urges  with  much  force  the  singular  varieties  is 
form  and  complexion  among  the  widely  scattered  nations  of  the 
Pacific  Ocean  ;  who  exhibit  almost  every  vnrtety,  Atim  the  savage 
Papuan  to  the  highly  refined  European.  He  proves,  by  similarity 
of  language,  of  religious  rites,  and  other  points  of  coincidence, 
their  common  origin  ;  and  then  applies  the  results  obviously  ob'  ' 
taineri  from  these  individuals  to  the  whole  of  the  human  race. 

'I'he  outline  then  of  these  Hcsesrches  into  the  phyisical  history' 
of  man,  is,  that  as  uniform  diversities  are  produced  by  certain- 
known  causes ;  so,  all  simitar  or  analogous  divenities  should  ba  ' 
ascribed  to  analogous  causes.    That  as  an  analogy  does  actnally" 
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txiat  between  certain  phenooiena  among  mankind,  and  those 
which  commoiily  occur  atpong  the  tribea,  they  must  be  all  as- 
cribed to  one  miirurm  priaciple  of  Nature.  That  every  individual 
■pecies  may  be  traced  to  one  originBl  birth>place,  and  consequently, 
that  the  liuman  species  have  had  an  original  abode.  That  the 
cause  which  producef  the  diversities  amocg  mankind  is  civilization, 
wliich  does  not  produce  any  effect  on  ihe  parent  which  is  hereditaryi 
bu>,  by  acting  oD  the  parent  physically,  influences  the  production  of 
cert^n  oll&pring.  And  fioally,  titat  the  cliange  in  form  and  com- 
plexion has  been  from  blaci;  to  white ;  and  that  the  primitive  nee 
of  men  were  negroes.  After  these  conclusions,  the  remainder  of 
the  volume  is  cliiefly  devoted  to  liistorical  researches  in  corrobora-r 
tioD  of  the  last  startling  inference.  From  these  inquiries  it  ap- 
pears, that  the  most  ancient  nations  of  whom  we  have  any  record 
were  negroes,  tliat  they  have  gradually  lost  their  characters,  and 
that  m:iny,  or  muGt  of  the  now  existing  nations,  though  widely 
differiiifc  in  form  aud  complexion,  may  be  traced  to  them, 

Hie  Hindoos  and  ti)gyptians  are  certainly  tiie  oldest  oalioDS  of 
antiquity.  The  correspondence  between  them  is  very  remarkable, 
and  the  importance  of  the  resemblance  increases  as  we  find  it  in- 
crease ill  proportion  to  the  amlquity  of  the  period  to  which  we  refer. 
In  moruh,  in  politics,  and  endless  superstition,  the  resemblance  is 
■o  unbuuudecl,  as  to  leave  no  doubt  of  an  identity  of  origin.  Tlie 
pretensions  cif  the  Babylonians,  Vk'lio  alone  rii'al  them  in  antiquity, 
will  not  admit  of  scrutiny.  Jt  will  be  worth  wliile  to  ascertain  the 
physical  and  mutual  connexion  of  these  early  races,  as  by  doing  so, 
some  light  would  probably  be  thrown  on  the  history  of  the  speciea 
In  general.  These  nations  appear  originally  to  have  been  absolute 
pegroes. 

It  is  to  be  hoped  tliatDr.  Priteliardwiil  pursue  thievery  import- 
QOt  subject  through  all  the  forms  of  which  it  is  susceptible,  and  t« 
v^ch  he  appears  so  tuUy  competent  to  give  interest. 

II.  Tiaii^ des  Poisons  t'lrfes  ties  Regnes  Minernl,  Fegetal,  et 
Animal,  &tc.  A  Treathe  on  the  Poisons  of  ike  MiTteral,  Vese- 
tahUt  and  Animal  Kingdoms,  orageivrral  Toxolony  considered  as  ' 
related  to  Physiology,  Pathology,  and  Medical  Jurisprudence. 
By  M.  P.  Orfila,  Peusianary  Naturalist  of  Spain,  Doctor  in  Me- 
'  dicine  of  tlie  Faculty  of  Paris,  Professor  of  Cheinistrv  and  of 
Natural  Philosophy.     Vol.  I.  Paris,  1814. 

■  This  work,  if  we  are  to  form  a  judgment  from  the  part  of  it 
which  is  already  published,  promises  to  be  very  complete.  The 
^qthir  is  a  practical  chemist,  as  well  as  a  physician,  and  he  has 
laid  it  down  as  a  rule  to  give  an  account  of  no  poison  without  aa 
exact  description  of  its  properiies,  and  without  ascertaining  by 
experiment  the  effects  which  it  produces  on  animals,  if  we  were 
dis[>o^ed  to  find  fuuU  wc  should  blame  the  author  for  the  too  great 
oumbci  of  parts  into  which  he  has  subdivided  each  article.    Tbik^ 
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has  occononed  some  repetition,  and  given  rather  a  itifF  appearance 
to  the  work.  But  wlien  the  novelty  of  many  of  the  sutijecii 
treated  of  is  considered,  and  the  numerous  mistakes  respecting 
them  still  taught  in  the  most  recent  books  on  medical  juris)jrudeiice, 
it  was  better  to  err  ou  the  side  of  minuteness  and  repeiition  than  oq 
that  of  omission, 

AI.  Orfila  divides  poisons  into  six  classes;  namely,  coi-roswe, 
astringent,  acrid,  slupij'i/ing,  narcolico-avrid,  and  septic.  The 
present  volume,  published  in  two  pans,  includes  tlie  first  two  of 
these  classes. 

The  corrosive  poisons  consist  of  preparations  of  the  following; 
inbstanccs:  mercury,  arsenic,  antimony,  copper,  tin,  zinc,  silver, 
gold,  bismuth.  It  includes  likewise  the  folloniog  substances; 
•ulphur'ic  acid,  nitric  acid,  muriatic  acid,  phosphoric  acid,  fluoris 
acid,  oxalic  acid,  tartaric  acid ;  the  causlic  alkalies,  baryles,  lime ; 
phosphorus ;  cantharides.  The  astringent  poisons  are  confined  tf 
prerarations  of  lead. 

The  principal  poisonous  preparation  of  mercury  is  cerrosive  mi' 
Ujnale,  or  deuc/uoride  'if  mercury.  The  chemical  properties  of 
this  salt  are  described  at  great  length.  It  may  be  sufficient  here  to 
■av,  that  it  is  a  white,  heavy  substance,  having  an  acrid  taste,  and 
■oluble  in  about  II  times  its  weight  of  water.  When  bended  ic 
auhlimeij  in  a  white  smoke,  which  encites  coughing;  hut  has  not 
kn  alllacious  smell.  If  a  plate  of  clean  copper  be  exposed  to  \\m 
smoke  it  becomes  tarnished,  and  when  rubbed  assumes  a  white 
colour.  The  solution  of  corrosive  sublimate  is  precijntated  brick 
red  by  an  alkaline  carbonate ;  yellow  by  a  caustic  fixed  alkali  and 
lime-water;  white  hy  ammonia;  white  by  prussiate  of  potash; 
hiack  by  a  hydrosulphuret;  white  by  albumen.  Corrosive  subli- 
tnate,  when  swallowed  in  a  considerable  dose,  (as  30  grains]  acts 
«ith  great  violence,  occasioning  evucuations  both  upwards  and 
ilownwards,  and  death  very  speedily  ensues.  M.  Orfila  has  ascer- 
tained that  white  of  egg,  dissolved  in  water,  and  administered  ia 
considerable  quantity,  and  as  speedily  as  possible,  constitutes  the 
best  antidote  to  this  poison. 

All  the  preparations  of  arsenic  are  violent  poisons;  hut  the  most 
common  state  in  which  it  Is  administered  is  that  of  arsenious  acid, 
or  white  oside  of  arsenic.  Its  properties,  and  the  fatal  eSecIs 
which  it  produces  when  talten  Internatly,  are  so  well  known,  that 
H  would  be  superfluous  to  describe  them  here.  When  arsenic  in 
fwallowed  in  a  state  of  solution,  sulphureted  hydrogen  taken  soon 
afier  it  an  efficacious  antidote.  But  this  poison  is  usually  admi- 
nistered in  a  solid  state,  and  in  that  case  the  antidote  is  totally  in- 
ifEcacious.  The  proper  treatment  is  to  endeavour  to  get  the  poison 
out  of  the  stomacli  as  speedily  as  possible,  by  vomiting.     Great 

3uaDtities  of  hot  water,  having  some  sugar  or  mucilaginous  matter 
issolved  in  it,  should  be  swullnwed,  and  vomiting  excited,  if  it 
docs  Dot  take  place  ipontaneously,  by  introducing  the  fingeri  or  % 
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184  Antdyses  of  Booh.  [Mat, 

feather,  into  the  throat.     By  persisting  in  this  treatment  loaDjr  per- 
sons poisoned  by  arsenic  have  recovered. 

Of  the  antinionial  preparations  there  is  scarcely  any  likely  to  be 
administered,  or  to  be  taken  internally,  so  as  to  produce  death, 
Except  tartar  emetic,  which  is  a  triple  salt  composed  of  tartrate  of 
poiaiii  and  protailrate  of  antimony  united  together.  This  salt  is 
usually  administered  as  an  emetic,  and  it  generally  acts  in  that  way 
with  great  violence.  When  vomiting  does  not  take  place  it  acts  as 
Jt  poison.  Occasions  violent  spasms  of  the  cesophagus  and  net^, 
which  prevent  the  possibility  of  swallowing.  Wh^n  it  is  admi- 
n'lstered  to  dogs,  and  their  (Esophagus  is  tied  up  so  as  to  prevent 
vomiting,  the  consetjuence  is  death.  When  a  person  is  poisoned 
with  tartar  emetic,  our  object  should  be  to  produce  vomitiog,  and 
for  this  purpose  warm  water  is  the  most'eflicacious  remedy.  The 
decoction  of  yellow  bark  likewise,  prc^nsed  Ijy  Berthollet,  is  of 
service,  when  administered  in  such  quantities  as  to  decompose  the 
salts. 

Perliaps  no  poisotis  arc  so  frequent  as  the  preparations  of  copper. 
This  metal  is  used  for  so  many  purposes  connected  with  the  prepara- 
tion of  food,  it  is  so  easily  oxidiztd,  and  all  its  compounds  are  of 
to  deleterious  a  nature,  that  many  instances  must  occur  of  injurious 
effiects  from  it.  The  most  common  preparations  of  copper  likely 
to  be  applied  as  poisons  arc  verdigris,  acetate  of  copper,  sulphate 
ef  copper,  nitrate  of  copper,  muriate  of  copper,  and  copper  dis- 
solved by  fat.  The  taste  of  all  these  preparations  is  exceedingly 
disagreeable  ;  but  ihey  may  be  mixed  in  small  quantities  with  food 
without  beitig  perceived.  The  preparations  of  copper  occasion 
nolcDt  colics,  vomiting,  prostration  of  strength,  and  death.  The 
Wst  antidote  is  sugar,  eitber  swallowed  solid,  or  dissolved  in  water. 
It  should  be  taken  both  ways,  and  in  considerable  quantities.  T^ie 
liquid  induces  vomiting,  and  thus  gets  rid  of  a  portion  of  the  poison. 
Tlie  only  preparation  of  tin  likely  to  be  used  as  a  poison  is  the 
muriate  which  is  used  in  considerable  quantities  by  the  dyers.  Its 
taste  is  exceedingly  nauseous.  It  i^asions  violent  colics,  vomiting, 
and  death.  The  best  antidote  is  nilk,  which,  when  drank  in  con- 
■iderable  quantity,  seldom  fails  toiftre  the  patient,  by  decomposing 
the  salt  and  removing  all  the  disagreeable  symptoms. 

Zinc  is  so  little  employed  for  culinary  purposes  that  it  Is  but 
rarely  that  it  can  act  as  a  poison.  The  sulphate  of  zinc,  liowever, 
is  so  common  a  salt,  that  it  has  been  often  administered  in  consi- 
derable quantities  by  mistake.  It  is  by  no  means  a  dangerous 
poison;  for  it  acts  speedily  as  an  emetic,  and  is  thrown  out  of  the 
system  before  it  has  time  to  produce  bad  effects.  The  business  (rf 
the  physician  is  to  promote  this  effect  by  making  the  patient  swallow, 
considerable  quantities  of  warm  water.  Milk  also,  which  decom- 
poses the  {Halt,  miiy  be  administered  with  advantage. 

Nitrate  of  silver  is  well  known  as  one  of  the  most  corrosive  salts 
nnployediu  pharmacy.    Wliea  iatioduced  into  tiicstonuch  it  soon  ' 
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oqcasions  deatli,  by  corroding  that  organ,  and  bringing  on  gan- 
grene. When  injected  into  the  veins,  even  in  very  small  quan- 
tities, the  animal  dies  almost  immediately.  The  antidote  to  tiiis 
poison  is  common  salt  dissolved  in  water,  which  decomposes  tlie 
nitrate  of  silver,  and  forms  an  insoluble  chloride,  which  produces 
DO  injurious  cfFects  upon  the  animal  economy. 

Gold  Is  not  likely  to  he  administered' as  a  poison.  When  this 
metal  is  dissolved  in  nitro-muriaric  acid  it  forms  a  suit,  which  acts 
more  violently  on  the  >anim^l  economy  than  corrosive  sublimate. 
The  symptoms  are  similar,  except  that  the  salt  of  gold  does  not 
produce  the  sam^  effects  upon  the  mouth  and  gums.  No  aniidoie 
against  this  poisoit  is  known.  The  object  of  the  physician  must  be 
to  get  it  thrown  out  of  the  stomach  as  speedily  as  possible  by  vomlt- 
iag.  I  think  it  very  probable  that  a  solution  of  sulphate  of  iron 
would  destroy  its  deleterious  effects,  by  decomposing  the  salt,  and 
throwing  down  the  gold  in  the  metallic  state. 

The  nitrateof  bismuth,  and  the  white  pigment  ibr  the  face, 
kitown  by  tEe  name<rf  pearl  white,  which  is  a  preparation  of  bis- 
muth, act  with  considerable  energy  as  poisons  when  introduced 
Into  the  stomach.  The  best  aniidoies  against  these  deleterious  pre- 
parations are  milk  and  mucilaginous  liquids,  swallowed  in  consi- 
dereble  quantities. 

Sulphuric  acid  has  sometimes  been  swallowed  by  mistake,  and 
sometimes  taken  by  persons  who  wbhed  to  destroy  their  lives.  The 
violence  of  its  action  on  animal  substances  is  well  known.  The 
mouth,  the  oraophagus,  and  the  stomach,  are  speedily  corroded  by 
it,  and  their  functions  destroyed ;  the  consequence  is  death,  at- 
tended with  the  most  excruciating  pain.  From  the  experiments  of 
M.  Orfila  it  appears  that  the  best  antidote  against  this  corrosive 
acid  is  calcined  magnesia,  and  that  if  this  substance  be  admi- 
nistered soon  after  the  acid  has  been  swallowed,  it  prevents  death; 
and  enables  the  patient  to  recover. 

Nitric  acid  has  been  frequently  swallowed  in  conuderabte  quan- 
tities by  unhappy  persons  who  wished  to  destroy  themselves.  It  is 
still  more  corrosive  than  sulphuric  acid,  acts  with  more  violence, 
and  produces  dreadful  pains.  Magnesia  is  also  the  best  antidote 
against  this  poison,  and  if  administered  very  speedily,  it  may  even 
lave  the  life  of  the  patient. 

Muriatic  acid,  though  it  cannot  be  exhibited  in  so  concentrated 
a  state  as  sulphuric  and  nitric  acids,  produces  the  same  deleterious 
efiects  when  taken  internally,  and  speedily  occasions  death,  at- 
tended with  the  same  tfreadful  symptoms.  Magnesia  is  likewise  the 
best  antidote  against  this  acid. 

Phosphoric  and  fluoric  ac!ds,  sulphurous  acid,  phosphorous  acid, 
ore  all  likewise  poisonous;  but  as  the  chance  of  their  being  intro- 
duced inadvertently  into  the  stomach  is  not  great,  it  does  not  seem 
necesiury  to  dwell  upon  them.  M.  Orfila  likewise  ranges  oxiilic 
and  tartaric  acids  among  poisons ;  but  he  gives  no  instance  of  tlieir 
deleterious  eficcl&. 
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Caustic  potash  and  soda  are  not  less  corrosive  thqo  the  concen- 
trated ncida;  hence,  when  introduced  into  the  stomacb,  tliey  act 
with  equal  violence,  and  very  speedily  destroy  life.  The  best  anti- 
dote is  vinegar,  administered  in  such  quantity  as  to  neutralize  the 
alkali. 

Ammonia  lihewise  acts  with  considerable  violence  upon  the 
animal  economy  when  swallowed,  and  produces  convulsions  and 
death.  Vinegar  answers  equally  well  as  an  antidote  against  ammo- 
nia as  against  the  fixed  alkalies., 

Barytes,  carbonate  of  baiytes,  and  muriate  of  barytes,  are  known 
to  act  Bs  violent  poisons  when  introduced  into  the  stomach.  The 
effects  H'hich  they  produce  are  similar  to  those  produced  hy  the 
other  corrosive  poisons.  An  alkaline  sulphate  by  converting  the 
barytes  into  an  insoluble  "sulphate,  which  does  not  act  upon  the 
human  lK>dy,  is  the  best  antidote  ngainst  this  poison. 

Lime  ii  not  a  very  energetic  poison,  yet  when  swallowed  in  con- 
siderable quantities,  it  destroys  life  by  the  inflammation  which  it 
induces  in  the  stomach.  The  same  mode  of  treatment  answers  for 
lime  that  was  recommended  in  tlie  case  of  poison  by  the  fixed 
alkalies. 

Phosphorus,  when  introduced  into  the  stomach,  always  proves 
fatal.  It  ii  gradually  converted  into  phosphorous  and  phosphuric 
acids,  which  corrode  the  stomach  and  intfttiues,'and  produce  in- 
flammation. Tlie  object  of  tlte  physician  should  be  to  throw  the 
phosphorus  out  of  tiie  stomach  as  speedily  as  possible  by  means  of 
an  emetic.  When  ihc  pliospliorus  has  been  Introduced  in  the  state 
of  extreme  division  it  is  useful  lo  make  the  patient  swallow  large 
quantities  of  water,  lidding  magnesia  in  suspension.  The  liquid, 
by  tilling  the  stomnch,  prevents  the  phosphorus  from  being  rpadilj 
converted  into  an  acid,  and  the  magnesia  neutralizes  any  acid  that 
may  be  formed. 

AI.  Orfiia  introduces  pounded  glass  and  stone-ware  among  the 
number  of  poisons.  Hegiv(>sa  number  of  cases  in  which  the^e 
tulistances  were  swallowed  without  any  inconvenience,  and  othen  - 
in  wlwch  they  produced  destructive  effects.  It  is  obvious  that  these- 
■ul>stances  act  iiiily  mechanically.  It  must  depend  upon  accident 
whether  any  of  their  sharp  points  wound  any  part  of  the  stomach 
and  intestines,  or  whether  they  make  tlieir  way  without  inflicting 
liny  wound. 

Cunlkorides,  li/tla  vestcaloria,  or  Spanish  flies,  are  a  set  of  in- 
sects well  known  in  the  inHttria  medica,  as  they  constitute  the- 
esseutial  ingredient  in  the  common  Klisterintr  pla,stiT._  Cantharides, 
accoidiiig  to  ihe  analysis  of  M.  Kobtqoet,  contain  a  variety  of  dif- 
ferent sulwtaiires ;  but  the  rtosi  im)jortant  is  a  white  substance, 
liHviiij;  the  fbrnt  of  liniall  rrysialline  pl.ites,  insnluUi-  in  water, 
soluble  in  Iwiiing  alcohol ;  bui  is  de{X)!.ited  on  coolii'p  in  small 
cr}M.illifie  plate*  like  s|*rmaceti.  It  is  soluble  in  oils.  It  pos- 
se-i^es  'he  '  lisirrint'  pnipfriy  in  great  perfcclioii)  uad  is  the  outj 
■ub-'iance  in  caiitb.rldestlmt  hasit. 
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The  tffect  of  cantbaridea  when  taken  into  the  stomach  in  any 
quantit/  is  well  known.  It  produces  a  most  furious  satyriasis, 
which  usually  terminates  in  gangrene  and  death.  No  antidote 
against  this  formidable  poison  has  beeQ  hitherto  discovered. 

All  il>e  preparations  of  lead  are  poisonous ;  but  those  most  likely 
to  be  taken  into  the  stomach  are  the  oxide*  of  lead,  white  lead, 
litharge,  and  sugar  of  lead.  The  water  near  lead  mines,  in  which 
tlie  galena  is  washed,  is  usually  injurious  to  the  health,  in  conse- 
quence of  particles  of  that  substance  which  it  holds  in  suspension. 
The  fumes  of  lead  prove  no  less  injurious  to  those  who  are  ex- 
poied  to  them. 

Lead  shows  its  deleterious  effects  in  those  who  are  exposed  to  its 
action ;  but  slowly.  Obstinate  costiveness  and  violent  colics,  known 
by  the  name  of  colica  piclonum,  first  attack  the  patient.  This  is 
followed  by  paralysis  and  death.  It  appears  from  the  experiments 
•f  M.  OrQIa,  that  sulphate  of  magnesia  acts  as  an  antidote  against 
acetate  of  lead.  An  insoluble  sulphate  of  lead  is  formed,  which 
does  not  injure  the  animal  economy,  and  the  acetate  of  magnesia 
acts  merely  as  a  purgative.  The  common  method  of  treating  per- 
sons poisoned  by  lead  is  by  a  course  of  purgative  and  emetic  medi- 
cines, which  seldom  &il  to  cure  the  patient. 

In  an  appendix  M.  Orfila  gives  us  a  set  of  experiments  on  iodine, 
introduced  into  the  stomach  of  animals.  In  small  quantities  it 
acls  as  an  exciter.  When  administered  to  the  amount  of  about 
half  an  ounce  it  occasions  death,  if  the  animiil  be  prevented  from 
Tomiiing,  gradually  corroding  the  stomach  and  intestines.  When 
taken  in  larger  quantities  it  destroys  life  even  though  the  animal  be 
allowed  to  vomit. 

In  another  appendix  M.  Orfila  shows  by  experiment,  that  char- 
coal powder  is  not  an  antidote  against  corrosive  sublimate  and  white 
Oxide  of  arsenic,  as  iiad  been  advanced  by  M.  Beitrand. 


Article  XII. 

Proceedings  of  Philosophical  Societies, 
BOYAi.  sociinv. 
On  Thursday,  the  €th  of  April,  a  paper  by  Mr.  Knox  was  read, 
on  the  colouTM  rings  formed  when  a  fiat  plate  of  glass  is  pressed 
against  a  convex  lens.  Mr.  Knox  conceives  that  the  reason  why 
neither  Sir  Isaac  Newton,  Dt.  Herschell,  nor  any  other  philosopher, 
was  able  to  give  a  satisfactory  explanation  of  these  coloured  ring^ 
was,  that  they  were  not  acquainted  with  all  the  phenomena.  He 
made  his  experiments  accoraing  to  the  method  pointed  ont  by  pr. 
Herschell  in  his  paper  on  the  sabject  published  in  the  Phil.  Trans. 
for  1804,  Afr,  finox  deicribed  a  great  maj^  new  pbeDonent 
'  2a2  r  I 
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which  he  observed,  and  of  which  it  h  scarcely  possible  to  give  an 
idea  withoat  the  assistance  of  figures.  He  found  the  pheiiomcDa 
the  same  when  the  experimeats  were  tiied  in  vacuo  as  in  the  opea 
ur.  Nor  did  the  introduction  of  water  between  ihe  plates  alter  the 
phenomena  much..  Hence  he  conceives  that  tlie  rings  are  not 
owing,  as  Newton  supposed,  to  the  lilm  of  air  between  tlie  plates. 
He  conceives  them  to  be  derived  from  the  reflection  of  the  suriace 
of  the  glass  neiit  tlie  tilm  of  air.  The  changes  induced  by  Ihe 
passage  of  the  ray  from  one  medium  into  another  may  occasioa 
such  refractions  as  to  collect  together  the  diilerent  bundles  of 
coloured  rays  so  as  to  produce  the  coloured  rings. 

On  Tlmrsday,  the  13th  of  April,  a  paper  by  Major  Rennell  was 
read,  stating  further  proofs  in  confirmation  of  the  existence  of  a 
currbnt  setting  upon  the  Scilly  hiands,  in  the  chops  of  the  Channel. 
He  adduced  three  ,proo&  that  there  ejtists  a  current  running  east 
aloDg  the  north  coast  of  Spain.  The  French  navigators  are  aware 
that  there  is  a  current  winch  sets  north  along  the  west  coast  of 
,  France,  and  it  is  obviously  the  Spanish  current  which  has  received 
a  northerly  direction,  from  the  position  of  the  land.  All  the  sand 
and  alluvial  matter  which  is  brought  into  the  Bay  of  Biscay  by  the 
Garonne,  the  I»ire,  and  the  other  rivers  which  empty  themselves 
into  the  sea  on  t)ic  west  coast  of  France,  is  found  on  the  north  side 
of  the  mouths  of  the  respective  riven,  and  not  on  the  souths  n 
circumstance  which  can  be  occasioned  only  by  a  northerly  current. 
He  brought  several  facts  showing  that  a  noitherly  current  exists 
about  la(.  49°  at  the  mouth  of  the  Channel,  and  rendered  it  pro- 
bable that  it  flows  also  westerly,  as  well  as  north.  This  current 
,  flows  at  different  times  with  different  velocities,  atid  this  he  assigned 
a*  the  probable  reason  why  it  was  not  discovered  sooner. ' 

I'here  is  a  current  likewise  which  flows  cast  along  the  south  coast 
of  Irehind,  and  meeting  with  the  fint  described  current,  flows 
northward  into  St.  Geoi^'s  Channel,  and  moves  in  the  direction  to 
Cardigan  Bay.  This  current  is  the  cause  why  ships  are  so  frequently 
drivea  into  tkat  bay.  I'here  is  a  current  which  runs  up  along  the 
west  coast  4rf  Ireland,  turns  east  along  the  north  coast,  and  then 
flows  south  certablv  as  far  as  Dublin,  and  probably  further.  There 
is  another  current  tW  flows  dorth  along  the  west  coast  of  Scotland, 
bends  round  the  northern  part  of  the  island,  and  Sows  south  along 
the  east  coast  of  Great  Britain  as  far  as  Harwich,  where  it  meett 
vnth  the  current  in  the  f^iglish  Channel.  Thtae  produce  a  current 
north-east  along  the  coast  of  Flandeis  and  Holland ;  it  then  pro- 
ceeds north  along  Jutland,  receives  the  current  coming  out  from  the 
Baltic,  pTobeeda  to  the  Naze  of  Nonvay,  and  thui  runs  north 
along  tlw  coast  of  that  country. 

On  Thursday,  the  20th  of  April,  a  paper  by  Sir  Humphry  Davy 
on  a  combinatioa  of  iodine  and  oxygen,  was  read.  The  author  in 
a  former  paper  bad  given  an  accot)Dt  of  several  unsuccessful 
attempts  to  form  this  compound.  It  oOcurted  to  him  that  if  eoqhl^ 
fine  gas  {oxide  ofchhrine)  were  made  to  act  directly  on  iodine,  tht 
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result  might  be  more  fortunaic.  Accordingly  lie  caused  a  current 
of  euchlcnine  gaa,  dried  by  passing  through  inuriatu  o(  time,  to  act 
upon  iodiDe.  A  combination  tuok  place.  When  the  solid  body 
formed  was  expo«ed  to  a  moderate  beat,  cbloriode  was  driven  oR*  in 
the  state  of  vapour,  and  au  oxiode,  or  comppiutd  of  oxygen  and 
iodine,  remained  behind.  Tins  substance  is  solid,  of  a  while 
coknir,  and  con^derable  specific  gravity,  as  il  sinks  rapidly  in  sul- 
phuric acid.  Irs  taste  is  astringent.  It  dissolves  rapidly  in  water, 
and  forms  a  colourless  solution,  which  has  acid  properties,  and 
which  the  author  calls  oxiodic  acid.  This  liquid  first  reddens 
vegetable  blues,  and  then  destroys  them.  Other  colouis  it  converts 
into  yellow.  When  the  oxiode  is  exposed  to  a  heat  rather  below  the 
bculing  poiot  of  olive  oil,  it  is  decomposed,  oxygen  gas  bcln|g 
driven  olf,  and  iodine  left  behind.  Sir  H,  Davy,  fr«n  various 
experiments,  made  however  on  a  small  scale,  considers  this  com- 
pound as  com|)osed  of  one  atom  of  iodine  and  five  atoms  of  oxygen. 
^  If  we  reckooiihe  weight  of  an  atom  of  iodise  15-621,  and  that  of 
an  atom  of  oxygen  1,  this  will  give  us  the  oxiode  composed  of 
15-621  iodine  and  5  oxygen,  or  of 

Iodine 7S'75 

Oxygen ' 24*25 


Oxiodine  has  the  property  of  combinmg  with  tbe  different,  base^ 
and  forming  oxiodes,  .which  the  author  describes.  The  oxiodic 
acid  likewise  combines  with  the  alkalies,  .earths,  and  oxides,  and 
forms  a  class  of  salts,  which  he  distinguishes  by  the  name  of 
oxiodates. 

This  substance  has  the  remarkable  property  of  combining  like- 
wise with  the  different  acids,  and  uf  forming  solid  compounds, 
which  for  the  most  part  crystallize.  When  dropped  into  sulphuric 
acid,  a  solid  substance  foils,  which,  wh«n  heated,  melts,  and 
assumes,  on  cooling,  the  form  of  yellow-coloured  rhombs.  Ac- 
cording to  Sir  H.  Davy's  experiments,  this  compound  is  composed 
of  20  oxiode  and  8  sulphuric  acid.  He  considers  it  as  a  hydrate. 
If  we  suppose  it  a  compound  of  one  integrant  particle  of  oxiode 
and  one  integrant  particle  of  sulphuric  acid,  it  appears  from  the 
above  analysis  that  there  may  be  present  in  it  two  integrant  panlclea 
of  water.  The  oxiode  combines  also  with  phosphoric  acid,  pbos- 
phoroos  acid,  nitric  acid,  and  oxalic  acid.  These  combinations  are 
probably  all  hydrates. 

The  oxiodic  acid  dissolves  gold  and  platinum.  When  lieated, 
the  water  is  driven  off,  add  the  acid  at  last  remains  in  the  state  of  .a 
thick  paste.  This  paste  is  a  hydrate  of  oxiodic  acid.  Sir  H.  Davy 
tried  to  obtain  a  compound  of  oxygen  and  iodine  containing  a  less 
proportion  of  oxygen  than  the  above-described  oxiode  j  but  liis 
attempts  were  uosuccessful.    The  supposed  combtnatioa  of  oxygeo 
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and  iodine  described  hy  Gay-Lussac  was  a  compound  of  oxiode  and 
■ulphuric  acid,  and  cODtained  likewise  some  barytes. 

LIKHSAN   BOCIBTT. 

On  Tuesday,  the  4th  of  April,  a  paper  by  Dr.  Leach  was  read 
on  the  classification  of  the  insects  called  notonectidea. 

On  Tuesday,  the  18th  of  April,  a  paper  by  the  Rev.  P.  Keith 
was  read,  on  the  ascent  of  the  sap  in  trees.  Mr.  Keitli  took  a  view 
of  the  diSerent  hypotheses  hitherto  proposed  to  account  for  the 
ascent  of  the  sap,  and  showed  that  they  were  ell  inadequate  to 
explain  the  phenomena.  One  of  the  latest  of  these  hypoTheses  is 
that  of  Mr.  Knight,  who  conceives  that  the  ascent  of  tiie  sap  n>ay 
be  owing;  to  what  is  called  the  silver  grain  of  the  wood.  To  refute 
this  hypothesis,  it  is  only  necessary  to  mention  that  some  of  the 
tallest  plants  known  have  no  silver  grain  whatever.  Yet  it  is  obvious 
that  the  sap  ascends  in  them  as  well  as  in  other  plants,  Mr.  Keith 
considers  the  hypothesis  of  Saussure,  that  the  sap  Is  forced  up  by 
the  contraction  of  the  vessels,  aa  with  certain  modifications,  mo^ 
likely  to  be  true. 

OBOLOQICAL  SOCIETT. 

March  Ij,  1815. — A  communication  was  read  from  the  Wood- 
wardiao  Professor  j  the  object  of  which  iiapcr  is  to  describe  a  re- 
matkablc  variety  of  geode,'  several  individuals  of  which  were  lately 
met  in  digging  a  well  at  Oakhampton,  Devonshire.  They  occurred 
in  a  bed  of  clay  about  ten  feet  deep.  Their  figure  is  nearly  that  of 
a  copipressed  spheroid,  and  each  ball  consists  of  a  nucleus  of 
ochreous  oxide  of  iron  enclosed  within  a  shell  of  a  cavernous  struc- 
ture, the  shells  of  which  are  externally  so  regular  tliat  the  mass 
might  easily  be  mistaken  for  a  fossil  madrepore. 

With  regard  to  the  mode  in  which  this  and  similar  bodies  have 
been  formed,  the  Prufessor  suggests  that  the  deposition  of  the  beda 
'  in  which  they  are  formed  might  have  been  attended  with  eSer- 
Tescence,  and  that  this  spheroidal  figure  and  cavernous  structure 
might  have  been  occasioned  by  gas  unifermly  distending,  and  at 
length  escaping  insensibly  through  the  cellular  crust  by  which  it  bad 
been  confined. 

The  reading  of  Mr.  Homer's  paper  on  the  south-western  part  of 
Somersetshire  was  continued. 

jl^il  7- — A  short  notice  from  Mr.  Homer  on  the  locality  of  some 
specimens  from  the  island  of  Tino,  presented  by  him  to  the  Society, 
was  read;  also  a  communication  from  the  Woodwardian  Professor, 
supplementary  to  his  former,  on  the  Cambridgeshire  strata. 

This  f^aper  furnishes  a  new  locality  of  the  flattened  Headiqgtoa 
oyster,  it  having  been  taldy  found  forming  a  strong  bed  at  Willham, 
about  six  miles  north  of  Ely,  in  the  Fen  level,  a  position  which 
ascertains  its  geological  Fituution  to  be  bektw  tlie  chalk.  Another 
remariuble  appearance  Is  stated  to  g«cur  at  Reclie,/not  ^i  (rom 
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Swatfham,  on  the  edge  of  the  fen.  This  place  has  for  pgea  sup- 
plied the- BurroundiDg  country  with  tlie  chalky  lime-stone  called 
clunch,  in  constquenre  of  which  extensive  excavations  have  been 
fbrnied,  which  have  laid  bare  a  large  mass  of  a  lenii^'ular  «hape 
inii>ed(led  in  the  clunch.  Tlie  greatest  thickness  of  this  mass  is 
about  eight  feet,  and  its  length  and  breadth  from  30  to  40  yards.  It 
is  com|>rised  of  kidney-sh»)ied  masses,  about  the  size  of  a  walnut^ 
of  ochre- ye  I  low  lime-stone,  covered  sii|>erficially  witli  a  thin  cost  of 
green  oside  of  iron.  It  contains  a  lew  spines  of  an  echinus  com- 
pletely converted  into  spar,  and  also  ve!:etable  impressions  seemingly 
belonging  to  plants  of  the  tribe  of  gramina. 

At  this  meeting  the  reading  of  !V1r.  Horner's  paper  on  the  south- 
western part  of  Somersetshire  was  concluded. 

llie  most  elevated  ground  in  the  district  here  described  is  Exmoor 
Forest  and  the  Quaniock  Hills.  This  tract  is  composed  for  the 
most  part  of  a  grey-wacke  formation  ;  the  strata  of  which  present 
more  or  less  coar%ly- granular  mixtures  of  quartz  and  clay,  some- 
times considerably  calcareous,  alternating  with  slaty  beds,  which 
often  are  not  to  be  distinguished  by  external  characters  from  primary 
clayrslate.  Within  these  latter  beds  are  included  thick  short  be^ 
of  lime-stone  £u]]  of  madrepores,  and  containing  veins  and  nests  of 
grey  copper  malachite  and  hsematite.  In  the  ground  of  Hester- 
comhe  occura  a  wall  (probably  a  vein)  of  fine-grained  grey  granite; 
the  slate  rises  up  towards  it  at  a  very  high  aiigle,  is  consideiably 
indurated,  and  at  the  plane  of  junction  appears  to  be  more  or  less 
penetrated  by  the  granite. 

Where  tlie  hills  of  grey-wacke  sink  down  into  the  lower  country 
their  sides  are  covered  with  beds  of  conglomerate  passing  into  red 
sand-stone,  which  extend  to  a  considerable  disiance.  These  beds 
appear  to  consist  of  the  same  niaterials  as  the  grey-wacke  formation, 
but  decomposed  to  a  considerable  degree.  Iriey  are  traversed  by 
veins  of  calcareous  spr,  sometimes  of  so  great  a  thickness  as  to  he 
quarried  for  hmc'Stone. 

The  conglomerate,  with,  its  accompanying  sand-stones,  is  covered 
in  many  places  by  a  red  argillaceous  sand-stone,  containing  « 
variable'  proportion  of  calcareous  matter,  but  being  principallv 
characterized  by  spots  and  stripes  of  a  greenish-grey  colour.  It  is 
of  an  uniformly  fine  texture,  never  contains  any  fragments  either 
angular  or  rounded,  is  in  places  traversed  by  veins  of  gypsum,  and 
appears  to  be  the  same  rock  as  that  in  wliich  the  salt-beds  of 
Cheshire  and  Droitwich  are  situated. 

To  this  rock  succeeds  the  strata  of  Lyas  time-stone,  which  with 
their  accompanying  beds  of  slat£-clay  are  sometimes  seen  distinctly 
resting  on  the  red  gypseous  rock,  and  sometimes  in  very  brcdien  and 
disturbed  stratification  appear  to  alternate  with  it. 

On  the  sea  coast  about  three  miles  westward  of  the  river  Parrett, 
in  the  cavities  formed  by  the  curvature  of  the  Lyas  strata,  is  a  Etiff 
Jflue  clay,  covered  with  peat,  ia  which  are.imbeddnt  trunka  oC 
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trees,  often  of  great  size,  and  with  their  latcn)  branchrs  still 
Bttaclied  to  them.  Tliesft  remains  of  an  ancieat  foi«st  extend  to  ao 
unknowD  distance  into  the  sea. 


Article  Xlll. 


I.   Lectures, 

The  Summer  Courses  of  Lectures  on  the  TTieory  and  Prtctice  of 
Pliysic,  by  Dr.  Ro^et,  and  of  Materia  Medica  and  Medical  Juris* 
prudence,  by  Dr.  Harrison,  will  commence,  as  usual,  in  Wind- 
uiill-strect,  on  the  first  week  in  May.  The  Lectures  on  Chemistry 
will,  in  consequence  of  Dr.  Davy's  absence  from  town,  be  given 
"during  the  summer  by  Dr.  Granville. 

Dr.  Clutterbuck  will  begin  his  Summer  Course  of  Lectures  on  the 
Theory  and  Practice  of  Physic,  Materia  Medica,  and  Chembtry,  on 
I'Viday,  June  2,  at  ten  o'elock  in  the  morning,  at  his  house,  No.  1, 
in  the  Crescent,  New  Bridge-street,  Blackfmrs,  whei%  further  par- 
ticulars may  be  had. 

II.  Gas  Ligkti.   . 

In  answer  to  M.,  who  puts  some  queries  on  the  subject  of  gaa 
lights  in  llie  last  number  (^  the  Annak  of  Philosophy,  p.  313,  I 
have  to  observe  that,  in  all  my  experiments  on  carbureted  hydrogen 
gas  I  never  was  able  to  produce  ao  explosion  by  firing  any  mixture 
of  it  whatever  with  common  air.  It  merely  burnt  rapidly.  Such  a 
rapid  combustion  on  a  large  scale  1  am  sensible  would  produce  an 
'explosion.  When  mixed  with  oxygen  gas,  it  will  not  fire  unless  it 
bear  a  certain  proiwrtiou  to  the  oxygen  gbs.  The  oxygen  gas  must 
■mount  at  least  to  105  measures  (supposing  wc  take  100  measures 
of  carbureted  hydrogen  gas),  and  no  explosion  takes  place  whenever 
the  oxygen  amounts  to  227  measures.  From  these  facts,  I  infer 
that  wbeoever  1 1  parts  of  common  air  and  one  part  of  carbureted 
hydrogen  are  mixed  together,  the  mixture  will  explode  when 
kindled  jibut  if  the  carbureted  hydrogen  exceed -fth  of  the  common 
air,  it  will  no  longer  be  capable  m  exploding.  All  proportions 
between  -^ih  and  -^ih  will  explode. 

The  gas  produced  by  the  distillation  of  pit-coal  consists  almost 
entirely  of  carbureted  hydrogen.  Hence  1  conceive  that  the  pre- 
ceding observations  apply  to  it  correctly ;  of  course  coal  gas,  whea 
collected  in  reservoiw,  never  cafi  explode  unless  it  be  mixed  with  at 
lewt  six  times  its  bulk  of  common  air.  This  I  think  never  can 
happen  except  from  an  unaccountable  and  culpable  neeligence  of 
)hose  who  are  employed.    If  tlie  reservoir  is  not  air-tight,  if  it  be 
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filled  with  cotl  g^f  Bod  the  pressure  bf  which  it  is  made  to.sink  ia  ' 
the  water  as  the  gas  is  espended  be  taken  off,  1  can  eaiily  conceive 
fhat  after  aq  ioterval  of  a  day  or  two  (according  to  the  size  of  the 
lack],  five-sixths  of  the  gas  may  make  its  escape,  and  be  replaced 
by  as  much  common  air ;  for  as  coal  gas  is  much  lighter  tliao 
common  air,  it  will  always  malfe  its  escape  when  it  can.    1  nm 

rirsuaded  that  the  explosion  at  Birmingliamj  and  some  otliers  which 
have  beard  of,  were  produced  in  this  manner.  But  aa  nothing  is 
easier  than  to  ascertain  whether  the  reservoir  be  air-tight,  1  conceive 
that  with  common  precaution  gas  lights  may  be  used  with  as  much 
safety  as  any  other  Itghi  whatever. 

As  to  the  coal  that  answers  best,  it  is  undoubtedly  that  variety  which 
contains  the  greatest  quantity  of  bitumen.  Newcastle  and  Wigan 
coal  will  probably  answer  better  than  any  other  coal  in  the  island,  ex- 
cept some  of  the  Fife  coal,  which  is  absolutely  of  the  same  quality. 

With  respect  to  the  degree  of  pressure  requisite  to  make  it  issue 
with  sufficient  velocity  from  the  moutti  of  the  pipes,  I  do  not  know 
that  any  accurate  experiments  have  been  made  to  determine  it,  nor 
do  I  believe  that  much  nicety  is  necessary.  Some  Gentlemen  have 
expressed  doubts  on  the  suhject,  because  Mr.  Wilkinson  was  not 
able  to  force  an  efficacious  draught  of  air  tlirough  a  pipe  a  few 
hundred  feet  in  length;  hut  the  cases  are  by  no  means  pamllel. 
Mr.  Wilkinson  required  a  current  of  considerable  velocity;  but  do 
fluch  velocity  is  reqiusite  -for  the  coal  gai.  Besides,  the  water 
^Derated  by  the  combustion  of  the  coal  gas  at  the  extremity  erf  the 
tube  must  occasion  a  diminution  of  pressure,  which  will  serve  to 
regulate  the  issue  of -the  coal  gas  from  the  reservoir, 

III.  Toads  faaaid  in  Racks  and  Trees. 
A  correspondent  at  Bristol,  1.  B.  I.,  has  proposed  some  queries 
relative  to  the  many  stories  in  circulation  respecting  toads  found  in  - 
the  middle  of  solid  rocks.  There  can  be  no  doubt  that  toads  have 
been  frequently  found  in  such  positions,  though  in  no  one  case  that 
I  hare  seen  has  it  been  ascertained  that  the  animal  was  completely 
excluded  from  the  externa)  air.  I  have  myself  convened  witb 
workmen  who  bad  found  toads  both  in  ccnl-pks  and  in  aiiarries ; 
but  they  were  never  «ble  to  bring  decisive  pvoof  that  the  animal  was 
completely  surrounded  by  the  coal  «r  the  stone.  It  is  generally 
observed  tnat  when  a  toad  is  found  in  this  position  the  creature  dies 
very  soon  after  being  biought  out  of  its  lurJcinghole.  This  aeesM 
to  me  a  proof  that  the  animal,  if  not  entirely  excluded  from  tike 
air,  must  have  been  at  least  nearly  «o;  fur  the  sudden  death  can 
Gcarcelybe  ascribed  to  any  thing  dse  than  the  change  of  situation. 

IV.  On  the  Focal  Powers  of  Ike  Eye.  By  Dan.  Pring,  Suj;geob. 
It  has  been  presutDed  from'  tlie  supposed  resemblance  of  the  eye 
to  some  optical  contrivances,  that  it  is  iiecessary  the  former  shoald 
possess  -a  variable  fbcai  power,  in  order  to  account  for  the  capability 
of  viewing  objects  at  various  distances.  But  this  supposition  appears  , 
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to  be  founded  upon  «  &lse  analogy.  The  eye  see*  with  a  dutinct- 
dess  which  agrees  with  the  distance  of  the  pbject  i  a  result  which 
can  be  determined  only  by  the  ai'ulty  of  vision  itself,  withuut  any 
correspondent  vuriety  of  the  focal  puwer.  That  the  local  powen  uf 
the  eye  undergo  no  change  in  order  to  produce  visiun  at  different 
distances,  appears  from  this  fact,  namely,  that  we  are  enabled  to 
tee  a  great  variety  of  objects  at  ail  distances,  within  a  niiige  of 
perhaps  from  three  yards  to  three  miles  at  the  same  tinm.  A 
thousand  objects  may  be  interspersed  in  (hi?  range.  Can  there, 
then,  exist  a  correspondent  number  of  distinct  focal  powers  in  the 
eye  at  ifw  same  time  f 

The  eye  requires  a  determinate  focal  power  z  its  only  movements 
are  for  the  purpose  of  regulating  the  axii  of  vision  ;  and  [leictpiiona 
are  formed  according  to  the  relation  which  subsists  beiween  light  at 
various  approximations  to  a  focus,  and  the  faculty  of  vi^oa  al4ed 
irith  the  retina. 
•    £a(A,  JrrU  A,  1615. 

V,  Proposed  Road  over  Houmlow  Heath. 

(Ta  Dr.  Tbonuoa.) 
SIR, 
An  Act  of  Parliament  has  passed  for  the  inclosure  of  Hoonsknr 
Heath,  and  the  commissioners  have  already  begun  to  act  upon  it. 
It  may  not,  however,  be  too  late  to  induce  iFiem  to  lay  down  one  of 
their  roads  in  ^c  line  on  which  Gen.  Roy  measured  his  base.  The 
plan  seems  unobjectionable,  and  it  eertainly  would  be  attended  by 
circumstances  which  make  the  execution  of  it  highly  desirable.  The 
■uggestion  of  it  in  the  Armals  can  at  least  do  no  harm,  and  will 
oblige 

A  CoNSTAKT  RfADJER. 

VI.  On  Mr.  Lockkarl's  Imaginary  Cube  Roots.    By  Dr.  Tiark*. 

(To  Dr.  Thamson.) 
SIR,  , 

Having  seen  in  the  last  number  of  your  Amtals  a  paper  by  Mr. 
Lockhart,  which  contains  this  most  extraordinary  assertion,  that 
everycubic equation  has  more  than  two  imaginary  roots,  I  beg  leave 
to  state  to  you  that  the  imaginary  expression  which  Mr.  L.  supposes 
to  be  a  root  of  4,  different  from  the  two  well-known  roots,  i> 
nothing  but  a  diSereol  form  of  one  of  them. 

Mr.  L.'a expression  is, g"~     +  ^/  —  (y  —  f  ^  —  3). 

Now  it  will  be  easily  seen  that  —  (V  —  |-  v'  —  3)  is  the  square 
—    {— — g   ~-).       The   above   expreasion,   therefore,    is,    — 

('^;f~'  +  '^V~')  ==  -  (2  +  2  V  -  3),  nhicb  k 
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really  one  of  the  two  imaginary  roots  of  4,  —  (2  ±  2  </  —  S) 
resulting  from  the  equation  x'  +  i  x  +  16  =  0. 

'  1  am.  Sir,  your  obedient  servant, 

6,  BcUmm;  Bmmng,,  J.  L,  TiABKI. 

VII.  Another  Comtmmicaium  on  the  xame  sulject. 
(To  Dr  Thrauon.) 
SIR, 
My  attention  was  arrested  by  the  seventh  article  of  icientiGc 
intelligence  in  your  last  number  (p.  315).  Some  mathematiciaM 
have  denied  the  univenality  of  the  doctrine  of  titere  being  as  many 
roots  to  an  equatJon  as  it  has  dimensions,  hut  oonti  have  been  able  to 
maintain  that  there  are  more.  I  therefore  examined  Mr.  Lockhart's 
proof  with  some  attention  ;  and  1  conceive  tliat  he  cannot  take  it 
ill  if  I  endeavour  to  point  out  the  source  of  liis  mistake.  I  think, 
likewise,  that  you  will  be  indebted  to  me- for  doing  so;  since  the 
"  method  for  approximating  towards  the  roots  of  cubic  ecjuaiiooa 
belonging  to  the  irreducible  case,"  has  justly  given  some  weight  to 
the  author's  opinions ;  and  you  must  be  desirous  of  not  being  (he 
means  of  propagating  anerror  which  can  only  be  supported  by  the 
authority  of  his  name. 

I    must     begin    by    laying    down     tliat    —        "^  ^  ~  "  + 

^  —  (y  —  ^  -/  —  3  is  nof  a  cube  root  of  64,  but  of  8.  To 
show  this  in  the  simplest  manner,  we  will  substitute  -t  +  4-  v'  —  S 
in  the  i^ace  of  V  —  (y  —  |.  v'  —  S,  for  these  two  quantities 
may  easily  be  shown  to  be  equal  by  the  rule  for  extracting  the  roott 

of  binomial  surfs ;  and  then  —  — -g-~  "  +  i  +  i  '/—S  = 
-a  +  g  ^-3  ^  _  1  +   V  —  3,  which,  when  cubed,  will  be 


found  to  make  up  8.  But  it  may  be  asked  how  &  mathematician  n 
well  acquainted  with  algebiuical  processes,  and  especially  with  cubic 
equations,  can  have  made  such  a  mistake,  and  in  what  part  of  hii 
reasoning  the  fellacy  lies?  This  question  I  think  admits  of  a  com- 
plete  answer ;  for  the  error  will  be  found  in  his  manner  of  bringing 
out  the  value  of  (-  2  +  6_^^^^)  •  -  (y  -  4  ^/  -  8. 
It  is  perfectly  clear  that  a  ./  0  is  equrf  to  the  square  root  of  fl*  t ; 
but  it  escaped  Mr.  L,  that  by  squaring  hb  quantity  he  introduced  an 
ambiguity,  since  the  square  root  of  a'  6  is  ±  a  ^/T^  and  in  this 
instance  he  ought  to  have  taken  the  negative  instead  of  the  poshire 
root ;  the  value  then  would  have  been  S6  —  28  =  8,  instead  of 
86  +  28  =  64.  To  show  that  this  is  so,  we  have  only  to  take  the 
TOlue  above  assigned  to  •  —  (V  —  4  ^  -  ^i  and  then  we  shall 
findthat(-.«  +  6*/"=T)-(+  +  i  ^i-3)«  -28, 

There  are  some  ptrtioulan  in  your  last  Quoibvr  which  would  oal 
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desene  a-s^arate  comiBuqicatioD,  and  on  whic;h  Itnaj  jrettibe  this 
opportunity  of  oifering  tome  short  remarlu.  In  your  account  of 
Count  Kumford  you  have  omitted  tometition  the  memoirs  which  he 
published  alproad,  and  the  medal  wliich  he  entrusted  fur  distributioa 
to  ^he  Royal  Sowety.  To  the  last  query  of  M.  (p.  314],  it  may  be 
answered  that  he  will  find  the  subject  meuiioned  at  p.  3 1  of  Smith's 
Optics,  and  at  p.  148  of  Dr.  Juno's  Essay  on  DIstinot  Viiioa  (an- 

,  ncxed  to  that  woiit) ;  and  that  a  Dunaber  of  curious'  experiments, 
which  give  greater  precision  to  the   inquiry,   will  be  found   in 

.Harris's  Optics,  and  in  a  paper  of  Dr.  HeracheU'i  in  the  Phil. 
Tnms.  for  IJtiB  (vol.  Invi.). 

N.  R.  D. 

VUI.  Effect  tf  Sulphuric  Acid  on  Agates. 
What  can  be  the  reason  that  agate  heated,  or  rather  boiled,  in 
concentrated  sulphuric  acid,  becomes  in  its  different  layers  diffe- 
rently coloured ;  the  white  strata  becoming  milk-white,  and  the 
rreyish  ones  as  black  as  pitch  ?  I  beard  this  from  Mr.  Banks,  in 
Bath,  and  would  not  believe  it ;  but  Mr.  Banks  was  so  good  as  to 
make  the  experiment  in  my  presence,  and  I  was  convinced  of  the 
fact.  Suon  agate  is  more  affected  tlian  the  Scotch  is :  half  an 
hour  or  one  hour  is  generally  sufficient  for  producing  the  eETect. 
The  colours  penetrate  to  a  conuderable  depth.  I  think  this  fact 
4a\\j  merits  the  attention  and  investigation  of  chemists  and  mine- 
ra^psts. 

Qt»iS«m,  Kanh  15,  I8IS.  J.   HaH£L,  M.S. 

IX.  Constihienls  of  the  Ribet  Grosmloria,  [Green  Goosberry.) 
We  know  from  Scheele  that  tbe  juice  of  this  fruit  contains  citric  -^ 
and  Dulic  acids.  Dr.  John  has  lately  subjected  it  to  a  more  detailed 
SHtalysis.  Tliis  juice  lias  a  greenish,  and  somewhat  thick  coositt- 
eiice ;  but  it  does  not  gelatinize  when  exposed  to  tbe  air-  John 
could  find  in  it  hardty  any  traees  of  augar,  sod  therefore  is  dis- 
.posed  to  doubt  the  pQ$sil)ility  of-  converting  it  into  wine ;  hut  this 
.n  oflen  and  successfully  put  to  practice  in  this  country.  Indeed 
the  taste  of  this  gooseberry  is  very  distinctly  sweet.  Tbe  following 
are  the  constituents  found  in  thisjuioe  by  John. 

Much  water.  A  salt  with  base  of  magnesia. 

Unciystallizablc  «ugar.  Tiaoes  of  phosphates  ^  lime 
Supercitrate  of  potash.  and  magnesia. 

Supermalate  of  potAsh.  Trace  of  muriate  of  lime  ? 

Supercitrate  of  liMe.  A  little  phosphate?  of  iron. 

Supcrmalate  of  lime.  Ammonia,   probably    combined 
A  little  resin.  with  citric  and  malic  acids, 

Prunin  or  cerasin.*  Fibrin. 
Insoluble  modified  gum. 
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X.  CoTislitaetU3  of  AngeUca  or  Cktmgelica. 
t\\a  plaiit,  one  of  the  greatest  ornaments  of  cold  couotries,  bas 
been  analyzed  by  John.     The  following  are  the  constituents  which 
he  obtained  from  30O  puts  of  the  dried  plant. 

Colourless  and  very  volatile  oil 

Gum lOO-S 

Inulin , 12 

Bitter  extinctive  ,,..'.., 37-5 

Sharp  tasted  resin 20 

A  pecaliar  substance,  soluble  only  in  potash , .  ■ ,  22 

Woodyfibres : 90 

Water  and  km 18 

soo 

The  earthy  constituents  wAe 
'  Pliosphale  of  lime.  Phosphate  of  magnesia. 

Pho^hate  of  iron.  Silica  ? 


AKTICLfi  XIV. 

New  Palenls. 

UoBBRT  Dickinson,  Great  Queen-street,  London;  for  certain 
improvements  in  the  art  of  sadlery.     Nov.  28,  ISU. 

RoBiRT  Dickinson,  Great  .Quean'Street,  Liondoo;  for  certain 
improvements  in  the  manufacture  of  barrels  and  other  packages 
made  of  iron  01  other  metals.     Dec.  10,  1814. 

BoBKRT  Salmon,  Wobum,  Bedford ;  for  inliproved  movements 
and  combinations  of  frheels  for  worliing  of  cranefl,  mills,  and  all 
sorts  of  machinery,  either  portable  or  fixed.     Dec.  10,  1814, 

Edward  Glotbr,  Penton-place,  Walworth,  Surrey ;  for  an 
apparatus  for  drawing  or  extracting  bolts,  nails,  &c,  and  for  various 
other  useful  purposes.     Dec.  10,  1814. 

HzNRT  Julius  Wintkr,  Dover ;  for  a  method  of  giving  eSect 
to  various  operating  processes.     Dec.  12,  lt<14. 

John  Framch  WrAir,  Furnival's  Inn,  en^neer;  for  a  new 
kind  of  bricks  6r  blocks,  one  of  which  is  pnriicularly  adapted  jbr 
the  froi)^  of  house!  and  other  buildings,  giving  to  them  the  appear- 
ance of  stone ;  another  is  applicable  to  a  new  method  of  bonding 
brick-work;  also  a  new  kind  of  blocks  or  slabs  fur  paving  floors, 
and  facing  or  lining  walls,  instead  of  .ashlt-T,  which  will  r^emble 
marble  or  stone,  and  which  may  also  be  applied  to  steps  or  stairs, 
and  other  parts  uf  buildinn.    Dec.  IC,  it<14. 

JosBPB  C.  DiBB,  6t  Bostoa  State,  America,  now  residing  HI 
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Camden  Town,  Middlesex ;  for  certaio  additions  to,  and  improve-* 
menis  on,  machiaery  to  be  made  and  applied  io  manufacturing  cards 
for  carding  wool,  cotton,  silk,  and  tow,  and  other  fibrous  materials 
of  the  like  description.  Communicated  to  h^m  partly  by  a  foreigner 
residing  abroad.     I>c.  15,  1614. 

Jamks  Smith,  Newark-upon-Trent ;  for  a  self-acting  sash 
fastening.     Dec.  20,  1814.    .      - 

WitLiAM  Etebbahd,  Baron  von  Doonuch',  Sun-street, 
Bishopgate-street,  London ;  for  improvements  in  the  manufacture 
of  soap.     Dec.  20,    lHt4. 

John  Vallance,  Jun.  Brighthelmstone ;  for  an  apparatus  and 
pietbod  of  so  constructing  and  securing  brewers'  vats  or  store-casks 
«s  to  prevent  the  vat  falling  to  pieces,  or  even  breaking,  though 
every  one  of  the  hoops  on  it  should  be  broken  asunder,  and  conse- 
quently preventing  the  liquor  from  being  lost;  and  also  for  prevent- 
ing the  loss  of  liquor,  even  if  a  cock  or  all  the  cocks  of  the  vat 
should  be  broken  off.     Dec.  20,  1814. 

ttoBKRT  Dickinson,  Great  Queen-street,  London  ;  for  certain 
improvements  in  implements  applicable  to  the  purposes  of  Daviia- 
tioo,  namely,  an  improvement  or  improvements  in  the  ship's  nun- 
buoy  and  beacon-buoy.     Dec.  20,  1814. 

EnwARD  JoBOEN,  Norwich,  and  William' Cookb;  for  an 
utparatus  for  the  detection  of  depredarars,  which  they  denominate 
The  Tkievei  Alarum.     Dec.  24,  1314. 

pRKDBRicE  KoBNio,  CaBlle-stTcet,  Finsbury-square  ;  for  certain 
further  improvements  in  his  method  of  printing  by  means  of  ma- 
chinery.    Dec.  24,  1814.' 

John  WaitE,  New  Compton-stree^  Soho;  for  s  method  of 
making  candles,    Dec.  27,  1814. 

JosKPM  Harris,  Shire-lane,  Middlesex ;  for  an  improvement  or 
improvements  in  the  necessaries  of  clothing  used  for  the  military  in 
general.     Jan.  4,  1815. 

John  Cattlbr,  Great  Queen-street,  Lincoln's  Inn-fields;  for 
certain  improvements  applicable  to  fire-places,  stoves,  &c.  Jan.  G 
1815. 

Christofhkr  Dihl,  Brewers-street,  Golden-square ;  for  a 
method  or  means  of  making  a  mastic  cement  or  composition,  which 
he  denominates  DihTs  Mastic,    iaa.  6,  1815. 

James  Collier,  Grosvenor-street  West,  Pimlico  ;  for  an  appa- 
ratus, machine,  or  instrument,  intended  to  be  called  a  Creopyute, 
by  means  of  which  power  will  be  very  economically  obtained,  and 
advamageously  applied  to  the  raising  of  water,  and  other  useful 
purjiost'S.    Jan.  tti,  1815.  « 

Frkobrick  Marquis  de  Chabanns,  Thayer-street,  Manchester- 
•quare  ;  tor  a  method  of  extracting  from  fuel  a  greater  quantity  of 
caloric  than  haili  hitherto  been  acquired,  and  af^lying  it  to  the 
purpose  of  warming  the  room  ia  which  tlie  operation  is  conducted, 
aud  also  other  rooms  by  one  sio^  fiie.    Jan.  16,  181 5. 
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Article  XV. 
METEOROLOGICAL  TABLE. 
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The  obMrralion  In  eacb  line  of  the  table  applj  to  a  period  of  tweBty-fltDr 
Mun,  b^inniiis  al  9  A.  U.  on  (he  daj  iodieatcd  Is  Ibe  llni  colam«,    A  dwk  j^ 

daaotei,  tbMlh«  mall  it  inclHdcd  la  the  neti  foils wiif  abterTUj^n.  ^\ 
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REMARKS, 
Hard  JfmlA.  — 9,  Ssall  rata  >1  inirrvali.  9.  UMj  maniog:  Aim  day. 
4,  5.  Onnubi'rafiu.  6.  Fine  daj  i  CirW  appeared,  mndi  eletated,  aad  coloarcil 
at  laa-wt,  7.  Hoc  morDing-.  p.m.  cloadjr  aad  wlBdy,  wilb  lamt  nun:  nifht 
icrj  liana]'.  8.  Wludy,  wcl,  B.n.t  ihowen  by  tiiOKDlalioo  ia  tbe  evcBiof. 
9.  a.m.  Hoar  frait :  lorkid'iky  :  nia  i  p.  m,  Mr.  10,  Baow  n/Iy,  after  wblch 
Tarioai  modificatlooi  of  cloaii,  endiD(  In  ihourn  of  rain  aad  taow,  p.m. 
11.  Hoat  froil:  Cirmttratiti  and  CumaltilTaliu :  p.m.  Nimil,  with  lar^  kail. 
IS.  Dall  mlity  day  :  at  night  (try  itormy,  wllb  rain,  13.  a.m.  Cloody,  with  a 
galeat8,ff.,  and  twa  at  inier*ali :  p.m.  MTcnl  deaie  Wniii,tbuadcr,  bail,  and 
hard  raia :  mach  wiad,  witb  diataat  ligtitntng,  at  al^L  14.  CiiroilntKt  aad 
ban  I  thenCirH,  paaingtodcaMJViinU:  gaiU  aF  wiad,  hail,  oud  rain.  lA,  Th« 
banaaeter  bai  ri*en,  wRh  an  klmitit  Dairorm  aioltot),  aboatan  inch  and  a  qoarler  in 
96  hoiini  y«t  tba  air  baiaat  becaaM  clear  ■  It  ibaald  be  obierTH,  thai  there  bad 
been  mnch  pretfow  deprenion :  a  wet  rareaooi,  with  a  brecte  at  E. ;  p.  m.  Or- 
rartivfu:  alaight  nnchwind.  IS.  a.ia.  High  wind  at  S.W„  with  CantuloKrotHt: 
lUrand  plewaaL  It.  a.  m.  Much  dew;  Cirreitratv,  with  CUrnaanvtui !  the 
IlCht  claadi  after  ■■■t-iet  beaalifally  tinted  with  lake  and  purple.  18.  After  m, 
few  dropi,  tbe  GanulBifrahu  prevailed,  followed  by  nln  la  Ibe  al^hl.  10.  Some 
rain,  a.m.:  ttiea  CvmulattrghlM :  and  atcveniag  Climtrwiiu,  wilha  lunar  corona. 
90,  a,  m.  Dew  t  a  liglit  icil  of  Cirraitrttiu .-  at  ereninf ,  (be  claadl  paned  to  tbe 
N.  Bl.  Cuauliu,  bueatb  JVimh/arni  arrta,  both  elentltd  :  about  five,  p.m, 
dofinc  the  approach  of  a  iqaall,  the  wind  wu  veiy  noiiy  ainofi|  tbe  branched 
(now  UTered  with  openinj  budi),  pfodncing  analmoit  Tocalmodulalion  of  loand: 
M  toon  as  the  treet  becaae  wet,  thii  wu  eichanfed  for  the  uinal  hoarae  niiiie, 
menbllug  that  of  tile  iH-lhore.  It  ii  probable  that  the  farmer  eSecl  rrquim  m 
peculiar  Mooroui  Tibralioa  ia  (he  branches,  the  (Act  ftf  don/rfctiaa  by  the  air. 
Which  thii  inlrrpoiilion  of  water  doM  Mit  p«rmif  to  take  place.  ^Tbe  nigbl  waa 
boilteroui.  SS.  Hoch  wind  :  iboweri ;  twb  strata  »f  cUad :  bor«  very  high,  a« 
fcr  MDe  dayipad.  SS.  Heavy  sqaalii,  with  HMae  hail  in  thethirweii;  p.m.  a 
■tncnlar  combination  of  cloodi  ia  the  E. :  it  was  •  ffimtai,  with  Cnmuli adherisc 
■lid  eoterlne  at  the  flanks,  while  a  tctj  lofty  cnlnHMT  Cnwahi  ibal  «|i  Ibrougb 
*e  midit  of  tbe  crown,  and  tfali  again  was  capped  wilb  a  small  aTnttrabu. 
S4,  Various  cloudt :  iqaally,  p.  m.  S3.  Tbe  lame  i  a  briik  napoiation :  at  *an. 
•el,  Cmnirfiu  at  a  coiniderable  helgfal,  iBMculafed  with  Ctmi  abort,  aner  which 
two  distinct  NittM  In  Ae  9.,  which  went  away  eavtward,  H,  DriTiot  ibowera: 
at  cvenit^  a  luuar  corona,  tallowed  by  mack  wlud  and  ram  at  ioterrali. 
IT.  Stormy  ■.  sbowen.  W.  Fair.  M.  Large  Cirri,  which  passed  chiefly  to  Iba 
CiirKNiBiifiu,  p.m.  30.  UlMy,  a.m.  i  oMrcail,  p.B.:  little  wind.  SI.  Avery 
toe  day :  lai^  CirH  fitrmcA  alane  at  a  coaiidrtaMe  etcTaiioo,  and  paaied  in  the 
CTeliine  to  the  N.  W. :  moch  dew  followol. 

RESULTS. 
Wiads    Westerly. 

Barometer :  Greatest  height .30-«>  iacbei  i 

Least ^SBSaiachni 

Mmn  of  lbepeti«< M-CIB  inchet. 

ItennriBtrtCTi  (dealest height  1S» 

Mean  of  the  period ...4T<4I* 

EvOfioiatiAn,  l-4Siach,     Rata,  8-89  lucbn.  ' 
TanBiKtM,  AarM  Month,  ),  1615.  L.  OQ^ARD. 
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Article  L 

A  Meminr  on  Iodine.     By  M.  Gay-Lussac. 

{CoaHinud  from  p.  308.) 

Hydriodate  of  Zinc. 
XhIS  »1t  is  easily  obtained  by  putting  iode  Into  writer  with  an 
excess  of  zinc,  and  &vouriiig  their  action  by  heat,  as  I  have  already 
explained.  1  have  frequently  attempted,  but  always  without  success, 
to  make  this  salt  crystallize,  because  it  is  extremely  deliquescent. 
Heat  first  deprives  it  of  its  water,  then  melts  it,  and  sublimes  it  in 
fine  prismatic  crystals,  similar  to  those  obtained  when  antimony  is 
oxidized.  It  is  not  decomposed  by  this  operation,  if  performed  in 
close  vessels;  but  if  air  be  admitted,  iodine  is  disengaged,  and 
oxide  of  zinc  remains.  When  this  hydriodate  is  dried,  it  does  not 
differ  from  ioduret  of  zinc. 

By  taking  the  mean  of  three  experiments,  differing  very  little 
from  each  other,  1  find  that  ioduret  of  zinc  is  composed  of 

Iodine 100 

Zinc 26-225 

Consequently  the  hydriodate  is  composed  of 

Acid 100  • 

Oxide  <rf  zinc S2-352 

When  a  solution  of  hydriodate  of  potash  or  soda  is  mixed  with  a 
-flolutioD  of  metallic  oxides,  no  precipitate  is  obtained  with  those  of 
manganese,  nickel,  and  cobalt,  which  proves  that  the  hydriodntet 
of  these  metals  are  soluble.    Perhaps'we  may  say  that  all  the  com- 
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binations  of  iodine  witb  the  metab  that  decompose  water  possew 
the  same  property. 

Od  the  contrary,  the  metals  that  do  not  decompose  water  have 
giKii  me  precipitates  witb  the  Jiy^riodate  of  soda.  The  precipitate 
of  copper  is  whitish-grey ;  that  of  lead,  a  fioe  orange-yellow ;  that 
of  protoicide  of  mercury,  greenish-yellow ;  that  of  peroxide  of 
mercury,  orange-red ;  tliat  of  silver,  white ;  that  Of  bismuth, 
die*nut-brown. 

I  consider  all  ihese  precipitates  as  metallic  iodurets,  and  with  so 
much  the  gre«ter  reason,  that  tb^  tydriodatts  of  the  very  osidaUa 
metals  are  changed  into  iodurets  merely  bv  drying  them  by  a  gentle 
heat.  Now  the  force  which  has  determined  the  insolubility  of  all 
these  precipitates  ought  to  be  coosidcred  as  much  more  energetic 
than  a  ^mall  change  of  temperature  which  is  sufficient  to  convert  a 
bydriodate  into  an  ioduret.  > 

It  will  not  be  useless,  in  order  to  settle  our  opinions  respecting; 
the  nature  of  the  combinatiooi  at  tbe  metals  with  tulpbur,  iodine> 
and  chlorine,  when  in  contact  with  water^  to  show  the  aoah^ 
which  they  have  to  one  another. 

Among  the  sulphurets,  those  only  of  the  metals,  which  have  a 
-much  greater  affinity  for  oxygen  than  hydrogen  hu,  are  soluble  in 
water>  and  may  be  conndered,  with  some  probBlntlty,  as  hydro- 
sulphates..    Such  are  those  of  potastium^  sodium,  barium,  &c. 

Though  iron  and  zinc  decompose  water,  they  have  not  so  superior 
an  affinity  for  oxygen  above  hydmgca,  that  the  united  affinities  of 
the  metal  for  oxygen,  and  the  sulphur  for  byijro^n,  are  stranger 
thao  (bat  of  the  oxygeo  for  hydrogen,  end  the  roetpl  for  sulphur.  | 
fteglect  here  tfap  affinity  of  the  oxide  for  bydro-fulphwric  acid,  be- 
cause it  must  be  veiy  weak  relivtively  to  the  others.  The  metali 
which  nadily  yieM  their  oxygen  to  hydrogen  will  form  »J'ortwi 
lulpburetSj  wbich  will  tu>t  aeeooipose  water,  and  which  will  b« 
uaolubLe  in  tb#t  liquid. 

When  we  pompare  the  ioCurett  with  the  lulpbureti,  we  mwt 
Itteod  IP  thi|  eircumsuaoei  that  iodin*  has  a  stronger  a^niiy  th«o 
sulphur  for  hydrogen,  and  that  from  this  llure  o^ght  to  rffult  «o 
augmentation  of  iqteiui^  in  the  forces  which  tend  to  d«p(»npose 
water.*  We  Ke^  in  fact,  that  all  the  m«tal«  which  give  solu^If 
compounds  with  sulphur  form  equally  soluble  ones  with  iodine;  and 
further,  that  tfae  iodurets  of  the  metals  whicb  dacompose  water' 
.  posseas  the  same  property.  As  to  the  iodureta  uT  Tbe  aMtals,  which 
nave  less  affinity  for  oxygen  than  bydro^n,  they  are  insoluble,  ai 
well  as  their  sulphmvts. 
Pnrsoing  ttw  wow  oomparisQO  with  tbe  ^lonirttii  we  oii^t, 

>  It  w  be  objrtir4,  that  if  tti«  filiwt  vhlch  (c9>I  to  decoiopo)«-w*ttrhB*« 
ivucd,  VecBiue  iodln^hu  nor*  al|nlly  tbiw  idpAar  fnr  hjrfiv|eii,  Uiaie  wbich 


trad  to  pi«nat  lu  daMaimiUaa  b^va  iit/»  1 

«tppoM,  wioiMtSiicat  ||tsViVbQ>  -^  ^  >«<  h«T«  tvf rcnc^  la  a  cr^ir  IWJ« 
(ban  tb«  iMand.  ,  ^  , 
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•coordtDg  to  the  laiiis  priaclplef,  to  find  a  greatar  ttumlMr  wfaich 
aie  aolulue  than  of  the  lulphurets  and  iodureta,  because  chloriac 
haa  a  much  (troogcr  sffinity  for  hydn^D  than  sulphur  or  iodine. 
^b  accordingly  is  the  caie.  All  the  chlonirets  of  the  metals  wliich 
£M-in  soluble  lodureu  are  likcvrise  soluble,  and  beaidea  them  those 
of  lead,  bUmuth,  gold,  platioum,  the  deutochlorureta  of  ix^pcr 
and  mercury  possess  the  same  prfq>erty.*  We  see,  then,  by  the 
comparison  which  we  liave  just  made,  that  it  is  the  most  oxidabte 
metals,  and  the  radicles  that  have  the  greatest  affinity  for  hydrogen, 
n^hich  have  the  greatest  tendency  to  form  combioatKMis  soluble  -in 
water,  and  which  probably  decompose  it. 

I  have  attempted  to  decompose  several  hydriodates  by  acids  la 
which  the  oxygen  is  very  much  condensed ;  hut  I  have  not  obtained 
any  satisfactory  result-  The  hydriodate  of  strontian,  and  that  oi 
potash,  treated  by  concentrated  pho^horic  add,  gave  me  very  deep 
coloured  hydriodic  acid.  Boraclc  acid  produces  no  sensible  decom- 
position, because  it  is  too  wesik  as  long  as  there  is  any  water  mixed 
with  it,  and  when  there  is  none  tiie  liydriodate  is  changed  into 
ioduret.  Liquid  hydro-chloric  acid  does  not  decompose  the  hydrio- 
dates, because  it  is  more  volatile  than  bydriodic  acid;  but  in  the 
caseous  state  it  decomposes  the  iodurets  in  an  elevated  temperature. 
1  passed  slowly  throufn  a  glass  tube  containing  ioduret  of  potash 
that  had  been  melted,  a  current  of  hydro-chloric  gas.  There  was 
DO  decomposition  while  cold.  When  the  temperature  was  raised 
aetaU  to  a  red  heat,  I  obtained  hydriodic  gas  containing  but 
very  little  hydrochloric  gas.  With  the  iodurets  of  strontium  and 
calcium,  the  decomposition  takes  plaL-e  much  better.  This  method 
may  be  employed  with  advantage  in  order  to  procure  hydriodic 
gas. 

lodureted  Hydriodates. 

All  the  hydriodiites  Iiave  the  property  of  dissolving  abundance  of 
iodine,  and  by  this  they  actjuire  a  deep  reddish-brown  colour.  They 
Iiecji  it  in  solution  by  a  very  weak  force :  for  they  let  it  go  when 
boiled,  or  when  exposed  to  the  air  ^ftei  being  dried.  The  iodine 
does  not  change  the  jieulral  state  of  the  hydriodates;  and  the 
mldish-broivn  colour  of  the  solutions,  similar  to  the  othet  solutions 
of  iodine,  is  a  new  proof  of  the' weakness  of  the  combination.  We 
cannot  compare  these  compounds  to  the  sulpburfcted  sulphites,  iti 
which  the  sulphur  appears  to  act  the  part  of  an  acid.  They  have 
rather  the  characters  of  a  simple  solution.    I  am  aware  that  coffiU- 

•  Tbc  pr*eUMM«f>  of  topper  and  HMCUy  ut  Iniolnbl*,  i«U1e  Ite  dcotochl*- 
rnrdi  mtt  Tcrj  lolubte,  Thoigh  w«  ica;  ciplaln  ibti  difference  pa  the  bypotbetif 
fbat  chloroTeii  do  not  dltsolve  la  water  bit  fttumuchMtfeej  deciwpoM  II,  thcM 
UtXt  letm  ta  iBc  norc  tmmtMe  10  Ot  Mbar  hypatbtiis,  tkM  iht  ddororeti  ■•7 
dlnolre  la  waler  wiihnut  drTomp»lB)[  It.  \min  cBllnl  tb«  Gnl  CDaiblnatlon  of  > 
copprr  anil  nercarj  nitii  cklurine  prackhrnrtt,  becuue  it  coimpoadi  «lth  Itet(: 
proiaildes  [  sad  fli<  iHoad  dwtochhrurtl,  becaue  it  ^irrMfantS  witi  tla  sMcad 
degree  of  tb«lr  axidatloD.  ■  .  . 
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DatioD  and  solution  depeod  upon  the  same  force,  and  that  it  is  diffi- 
cult to  drew  ft  limit  between  them.  But  we  may  distin^lsh  then 
from  each  other  b^  defining  b  solution  to  be  a  combinatiua  ic  which 
there  is  no  saturation  of  properties.  At  any  rate,  there  is  no  iotxm^ 
venience  in  adopting  the  expression  iodureled  kydrioctate  to  denote 
the  combination  of  iodine  with  a  hydriodate,  provided  we  entertaia 
m  exact  idea  of  that  combination. 

Of  Oie  lodatM. 

'  ^Y''^"  speaking  of  the  action  of  the  alkaline  oitdes  on  iodine  hj 
meansaof  water,  we  have  shown  that  there  form  at  the  same  time 
a  hydriodate  and  an  iodnte,  and  we  pointed  out  the  method  of  sepa- 
. rating  them  from  eiich  othtr.  We  may  obtain  the  iodatea  of  the 
other  oxides  eiihei  by  double  decomposition,  or  by  saturating 
directly  Iodic  acid,  or  the  acid  liquid  from  chloruret  of  iodine, 
which  we  have  considered  as  a  mixture  uF  iodic  and  hydro-chloric 
acids,  and  which,  at  any  rete,  possesses  exactly  the  properties  of 
such  a  mixture. 

There  are  but  very  few  of  the  iodates  that  fuse  on  burning  coals ; 
that  of  ammonia  is  fulminating. 

They  arc  alt  soluble  in  hydro-chloric  acid,  with  the  disengage- 
ment of  chlorine.    The  solution  contains  subchloruret  of  iodine. 

Sulphurous  and  hydro -sulphuric  acids  decompose  them,  and 
separate  the  iodine.  Chlorine  does  not  decompose  tfaem.  Sulphuric, 
nitric,  and  phosphoric  acids,  have  no  action  on  them  at  the  ordinary 
temperature,  except  as  far  as  they  seize  a  portion  of  their  base. 

At  a  faint  red  heat  all  the  iodnte^  are  decomposed.  Some  give 
oxygen  only ;  others,  oxygen  and  iodine. 

lley  are  all  insoluble  in  alcohol  of  the  sp.  gr.  0-82. 

lodate  of  Potash. 

I  haVe  only  obtained  it  in  small  crystals,  which  have  nearly  the 
cubic  form.  It  ^deflagrates  on  baming  coals  like  nitre.  It  is  not 
altered  by  exposure  to  the  air.  100  parts  of  water  at  58"  dissolve 
7'4S  of  this  salt.  It  b  decomposed  at  a  temperature  somewliat 
higher  than  is  required  by  the  chlorates.  Oxygen  is  disengaged, 
and  toduret  of  potassium  remains,  which  forms  a  neutral  solution  in 
irater.  It  is  easy  to  see  that  the  residue  is  ioduret  of  potn^sium.  If 
the  metal  were  in  tlie  state  of  an  oxide,  iodate  and  hydriodate  of 
potash  would  be  formed  ot  dissolnag  it  in  water,  and  sulphurous 
acid  would  occasion  a  precipitate  of  iodine.  If,  then,  we  wish  to 
^btaia  a  pure  hydriodate  by  treating  iodine  with  potash,  we  inast 
evaporate  the  solution  to  dryness,  and  meh  tlie  residue.  On  rc- 
tiiB>o!ving  it  in  water,  we  are  certain  to  have  only  hydriodate ;  but 
there Vlll  nl^vays  be  an  excess  of  base, 

Frgm  various  experiments  on  the  decomposition  of  iodate  of 
potash  by  heat,  I  have  found  it  composed  of, 
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Oxygen 2Z'59 

loduret  of  potassium  77*41 

100-00 

But  from  the  composition  of  ioduret  of  zinc  given  above, 
DBmely,  iodtne-JDO,  zinc  26-225,  .and  ndmiiting,  Bceordicg  to  my 
expenmeiits,  tliat  100  zinc  combine  with  24-'ll  oxygen,  nod  ac* 
cording  to  Berzelius,  that  100  potassium  unite  with  20425  oxygen 
in  order  to  be  converted  into  potash,  we  fiod  (hat  ioduret  of  potas- 
tium  is  composed  of 

Iodine ,. ...   100 

Potassium 31'S42 

According  to  this  proportion,  the  77*41  of  ioduret  of  potassium, 
are  composed  of 

Iodine 58-937 

Potassium 18-473 

"7^410 

The  18'47S  potassium  lake  3'773  oxygen  to  be  converted  into 
potash.  There  remain,  then,  22-59  —  3-773  =  I8S17  to  acidify 
the  iodine ;  so  that  iodic  acid  is  composed  of 

Iodine 100 

Oxygen 31-327 

The  ratio  of  oxygen  to  iodine  is,  then,  10  to  31-321.  If  we 
multiply  this  last  number  by  5,  we  have  the  ratio  10  to  156-605» 
which  difiers  but  little  from  the  ratio  formerly  obtained,  10  to 
15ti'2l,  from  the  hydriodate  of  zinc. 

If  we  convert  the  iodine  aod  cncygen  into  volumes,  we  find  that 
iodic  scid  is  composed  of 

Iodine 1 

Oxygen 2-5 

It  is  now  easy  to  determine  bow  much  ioduret  of  potasaum  we 
ought  to  obtain,  relatively  to  the  iodate  t^  potash  which  is  formed 
•t  the  same  lime,  when  iodine  is  dissolved  in  potash.  Since  100 
iodaie  of  potash  conuio  2-2-59  oxygen,  of  which  3-773  belong  to 
the  potash,  it  is  evident  that  the  remainder  IS-BI7  which  belong  to 
the  iodine  has  been  furnished  either  by  the  potash,  which  after 
^ving  it  out  has  formed  ioduret  of  potassium,  or,  which  comes  to 
the  same  thing,  by  the  water  the  hydrogen  of  which  formed 
hydriodate  of  potash;  but  18-817  oxygen  correspond  with  02*127  ' 
potassium,  and  this  last  with  293-940  iodine.  Therefore,  for  every 
100  of  iodate  of  potash  there  are  formed  386  O67  of  ioduret  of 
potassium  ;  that  is  to  say,  five  times  as  much  as  the  iodate  would 
give  by  iti  decompogjtion.    This  ratio  may  be  deduced  immediately 
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from  the  T«tIo«f  the  oxygea  of  the  iodiae  to  that  6f  tb«  potasaam; 
for  ■  j.^,y-  »  5  Miy  noarlf. , 

If  we  wish  to  have  the  quantity  of  hydriodate  of  potaih  which 
corresponds  to  100  of  iodate,  we  must  add  to  the  92*127  potaasimD 
18-817  exygCD,  and  to  the  S93-940  iodine  2497  hydrogra,  which 
BBturate  the  os^en  of  the  potaKium.  Thus  we  obtain  407*381  of 
hydriodata. 

lodait  of  Soda. 

The  iodate  of  soda  crystallizes  in  small  prlsnu,  niually  united  In 
tufti.  I  hnve  lifaewiie  ohtaioed  them  in  small  graiw  seemingly 
cubic.  They  dsflagrate  on,  burning  coals  like  nitre^  at  a  heat  some- 
what below  r  red  heat;  but  at  the  same  time,  aTeryimall  quantity 
of  iodine  is  disengaged.  On  this  account  the  solution  of  toe  reri- 
•dual  ioduret  ef  sodium  in  water  is  slightly  alltaline.  100  parts  of 
water  at  58°  dissolve  7'3  of  this  salt.  It  contains  no  water  of  ery9» 
tallizatioD,  and  is  not  altered  by  exposure  to  the  sir.  When  decom- 
posed by  heat,  it  gives  out  24*46  of  caygen,  a  result  which  does 
not  sensibly  differ  from  the  24*43  of  oxygen  deduced  from  the  pn>- 
portions  of  iodate  of  potaih,  and  from  the  ratio  of  the  oiidation  of 
potassium  and  sodium.  I  shall  adopt  this  last  number  in  prefereoce, 
ai}d  conclude  from  it  that  iodate  of  soda  is  composed  of 

Oxygen    24-432     , 

Ioduret  of  sodium  . . .' 15'5€8 

100*000 

Or  putting  iodine  Into  a  solution  of  soda,  m  that  the  liquid  was 
upon  toe  point  of  becoming  coloured,  1  obtained  by  evaporation  fine 
cryMals  in  sis-iided  prisms,  with  bases  perpeadicutar  to  the  axis, 
very  alkaline,  and  deflagrating  strongly  upon  borning  coais.  These 
cryttals  are  very  soluble,  and  otHitain  ■  great  deal  of  water  of  oiyi- 
taltization.  As  they  were  formed  in  the  midst  of  a  liquid  oontainng; 
hydriodate  of  soda,  chlorioe  produces  in  them  a  preci|ntatfl  ^ 
iodine.  I  consider  them  as  a  subiodate  of  soda.  On  adding  soda  to 
a  neutral  solution  of  iodate  of  soda,  I  converted  the  whole  into 
crystals ;  but  instead  of  being  bulky,  like  the  nieoeding  ones,  they 
were  in  small  silky  needles,  united  in  tufia.  Ibcy  were  not  i^tcrcA 
by  exposure  to  the  air,  though  they  were  very  SkBliae.  Potash 
iorms  likewise  an  iodate  with  excess  of  base,  and  crystamzable.  In 
general,  the  iodic  and  hydriodic  acid*  have  a  greu  tendenoy  to  kirm 
subsalta. 

The  iodaica  of  potaih  and  soda  dctenolc  l^  percBsdon,.  but  vcry- 
feebly,  when  they  are  mixed  with  Mlphtir.  It  might  be  iheuglit 
that  they  could  be  emf^yed  with  advantage  in  the  manufootim  of 
gunpowder.  But  a  vny  uasple  calculation  will  show  tlmt  nitre  is 
much  preferable.  100  parts  of  aitre,  when  decompoacd  by  heal, 
give  53-61;  of  gae,  while  100  of  iedale  give  only  2S-S9.  Therefor*^ 
n^ltf ctif^  here  tlw  dtfierenoe  .•£  dcaaiiy  of  Mete  aad  Mygeoi  mm 
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sfaMmnr  that  oxygen  in  th«  d«toiwtioB  of  gun|)owder  m  ctnrfly 
^nployco  in  the  production  oF  cirbonic  scid  pis,  the  volume  ef 
whkh  is  equal  to  iti  own,  nitre  luw  tlie  »d?anttge,  every  thi^  die 
being  equal,  of  giving  2'3  times  u  much  gaa  u  it.  It  is  ftmM^ 
homver,  that  the  detonation  of  powder  made  with  the  iodate  may 
be  more  rapid  Aaea  that  of  powder  made  with  nitre. 

Iodate  of  Ammonia. 
We  tan  oaij  obnin  this  sah  by  saiuntiag  With  nnmoBM  iotHe 
mHA,  or  tbe  HriutioD  of  chlonrret  of  iodine,  k  is  ia  smsirgra* 
mdar  crystals,  the  shape  of  which  I  have  not  been  able  to  nnitmtr. 
When  thmwn  upon  btrmiDg  coals,  or  upon  a  hot  body^  it  detonates 
^  with  a  hmsiog  aoise,  ^ving  out  a  wnh  violet  light  and  vapoun  erf* 
iodine.  I  endeavoured  to-  deeompoee  it  by  heat  in  a  glass  tube,  but 
it  brohe  the  apparatM.  I  arilec^ed,  however,  enough  of  the  gas 
evohred  to  ascertain  that  it  was  a  misture  of  oaygen  and  azote. 
When  we  catcatate  its  composition  from  the  preceding  data,  w« 
find  it  composed  of 

lodicacid    ^ !0(K)0 

Ammonia 10*94 

tlat  lOO iodic  acid  contaiti  75'80  of  iodide;  and  if  we  tvdaiM 
this  quamitv'to  vdumes  by  dit^nf  75-80  hf  9-6195,  tlK  ^cific 
gravity  of  iodine  in  vapour  we  find  8794.  If  We  *vide  10-94  by 
0'59669,  the  spedfle  gravity  of  aniinonhi  we  fisd  17*587,  which  ia 
the  double  of  u>794.  Hence  iodMa  of  aoiAOitla  is  Mmposed  in 
Ttriunte 

Ammoniacal  gas 2 

Vapour  of  iodine I 

Oxygen  gas 2-5 

The  twO'Tolumea  of  ammonkcal  gas  give,  whendi^  are  decom- 
poftrit  ODtt  volume  of  aaote  and  three  of  hydrogcfl.  The  hydrogen 
teotrins  for  its  saturation  1'5  oxygen.  There  then  remains  one 
TOtune  of  ox^cn,  or  a  btAk  equal  to  that  of  the  azote.  On  deto^ 
.  natiiip  iodate  <^  ammonia,  I  have  obtamed  the  two  gases  in  nearly 
dnt  praportioa* 

lodaie  of  Baiytes. 

We  obtaiB  if  very  easily,  either  by  double  affinities  or  by  putting 
io^ne  into  barytet- water.  It  precipitates  in  powder,  which  is  ot>- 
tained  pun  after  being  several  times  washed.  This  salt,  while 
diyiDg^  concretes  into  lumps,  and  becomes  mealy.  Though  kept 
for  a  loDg  time  in  the  temperature  of  31 2°,  it  gives  out  water  he§cae 
being  decomposed  hv  heat ;  so  that  it  seems  to  retain  water  in  com- 
biiHKtoii.  The  products  of  its  decompaction  are  oxygen,  iodine, 
and  barytM,  sensibly  pure.  This  barytei  dissolves  very  slowly  in 
water ;  and  as  it  retuns  no  iodine,  though  that  which  is  obtained  by 
the  decomposition  of  the  nitrate  combine  with  it,  I  presume  that  tite. 
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di&rence  proceeds  from  the  water  which  the  iodate  coDtained  being 
reutned  by  it.  Iodate  of  barytes  h  the  least  soluble  of  all  tH 
Rlkaline  iodates.  lOU  pans  of  water  dissolve  ou)y  0*16  at  212°, 
and  0-03  at  64-5.     It  b  composed  of 

Iodic  acid 100 

Baiytes 46-S'lO 

It  does  not  deflagrate  on  burning  coals,  but  only  gives  out  now 
and  then  a  went' light.  The  difference  in  this  respect  between 
iodate  of  potash  and  iodate  of  barytes  depends  on  two  causes :  first, 
the  barytes  not  being  reduced  like  the  potRsh  by  iodine,  it  gives  out 
less  oxygen  than  the  iodate  of  potash ;  but  the  second,  and  prindpal 
cause,  is,  that  tlie  iodaie  of  barytes  and  the  product  of  its  decompo- 
sition being  int'usibit:,  only  a  very  small  portion  of  the  iodate  comes 
in  contact  with  the  coal,  and  all  the  rest  of  the  salt  is  decomposed, 
without  its  oxygen  serving  to  the  combustion  at  all.  The  iodate  oiF 
potash,  on  the  contrary,  being  fusible,  as  likewise  the  iodtiret  of 
potassium,  all  ilie  parts  of  the  salt  come  successively  in  contact 
with  the  coals,  and  support  the  combustion  in  a  powerful  manner. 
Among  the  sulphates,  we  shall  find  several  tiiat  detonate,  if  that 
name  is  to  be  given  to  those  which  are  decomposed  hy  fire  and  give 
out  oxygen.  This  is  the  case  with  alum,  and  with  sulphate  of  zinc. 
Tbey  do  not  support  combustion,  for  the  same  reasons  that  iodate 
of  barytes  does  not. 

Iodate  of  strontian  is  obtained  like  the  preceding  salt.  It  is  in 
small  crystals,  which  viewed  through  a  glass  appear  to  be  octahe- 
drons. It  gives  out  water  before  it  is  decomposed  by  heat,  and  the 
products  which  it  gives  out  are  perfectly  similar  to  those  of  iodaie  of 
barytes,  100  parts  of  water  dissolve  0-73  of  it  at  212°,  and  0-24 
at  53°. 

-  Iodate  of  lime  is  usually  pulverulent ;  but  it  may  be  crystallized 
in  the  hydro-chlorate  or  hydriodate  of  lime,  which  augment  its 
Solubility.  It  then  assumes  the  form  of  small  quadrangular  pristns. 
100  parts  of  water  dissolve  0-98  of  it  at  2l:.i°,  and  0-22  at  64°. 
The  quantity  of  water  which  it  holdti  Iq  combination  appears  to  me 
to  amount  to  about  three  per  cent.  Tlie  products  of  its  decomposi- 
tion by  fire  are  the  same  as  those  of  the  iodates  of  harytea  and 
Strontian.  Tliese  iliree  salts  require  a  higher  temperature  for  th«r 
decomposition  than  the  iodate  of  potash. 

To  obtain  the  otlier  iodates  I  employed  double  decompositions. 
Nitrate  of  silver  gives  with  the  iodate  of  potash,  and  even  with 
iodic  acid,  a  white  precipitate,  very  soluble  in  ammonia.  If  we 
saturate  the  alkali  with  snl]>huroiis  acid,  the  precipitate  appears 
again ;  but  it  has  lost  its  solubility  in  ammonia,  because  it  has  been 
changed  into  ioduret  of  silver.  This  experiment  furnishes  us  with 
the  meims  of  dtsiinf^uishing  in  a  combination  hydro- chloric, 
hydriodic,  and  iodic  atids,  and  of  separating  them  from  ea(;li  other. 
If  we  treat  the  precipitates  obtained  hy  nitrate  of  silver  with  ammo- 
nia, those  containing  iodic  acid,  or  hydro-chloric  acid,  will  be  dti- 
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soWed.  If  we  saturate  the  solution  viih  sulphutms  acid,  and  treat 
the  precipitate  agaio  with  ammonia,  the  chloruret  of  silver  will  be 
alone  dissolved, 

Od  dige^ing  in  iodic  acid  oxide  of  zinc  recently  precipitated  and 
well  washed,  1  obtained  a  pulverulent  salt,  but  little  soluble  in 
water,  which  deflagrates  on  burning  coals,  but  much  more  feebly 
than  iodale  of  potasli.  We  may  obtain  the  same  salt  by  mixing  a 
solution  of  sulphate  of  zinc  with  that  of  a  soluble  iodste.  No  pre- 
cipitate  appears  at  first;  but  after  some  houis,  small  crystals  are 
deposited,  sometimes  in  grains  perfectly  spherical,  which  are  iodste 
of  zinc.  It  is  necessary  fur  success  in  (his  experiment  that  the 
sulphate  should  not  he  very  much  concentrated,  for  its  viscosity 
would  oppose  the  motions  en  the  molecules,  and  of  course  the  for- 
mation and  separation  of  the  iodate  of  zinc. 

The  solutions  of  lead,  of  pronitrate  of  mercury,  of  pemitratA  of 
iron,  of  bismuth,  and  copper,  give  with  the  iodate  of  potash  whit« 
precipitates  soluble  in  acids.  The  solutions  of  peroxide  of  mercuiy 
and  of  manganese  were  not  altered. 

There  do  not  exist  any  iodureted  iodates ;  at  least  1  have  not  beea 
able  to  form  them,  lodates  and  iodic  acid  do  not  dissolve  more 
iodine  than  water. 

To  complete  the  history  of  the  saline  comlunationi  of  iodine,  it 
temains  to  be  determined  whether,  when  a  base  acts  upon  this  nib- 
stance  in  water,  tiie  two  salts  which  may  be  obtained  exist  sepa- 
rately in'the  solution,  or  if  they  are  formed  at  the  Instant  that  any 
cause  whatever  determines  their  separation. 

If  we  mix  together  the  neuinil  solutions  of  iodate  and  hydriodate 
of  potash,  they  do  not  mutually  decompose  each  other ;  but  if  we 
add  any  acid  whatever  to  the  mixture,  eveii  carbonic  acid,  which  is 
driven  from  all  its  combinations  by  hydriodic  acid  and  iodic  acid, 
■  iodine  is  precipitated,  owing  to  the  mutual  decomposition  of  (be 
two  salts. 

To  render  the  solution  of  iodate  and  hydriodate  entirely  the 
s^e  with  tfiat  which  wc  obtain  in  -making  iodine,  potash,  and 
water,  act  upon  each  other,  and  which  is  always  alkaline,  it  is  suffi- 
cient to  add  to  the  former  the  quantin  of  potash  necessary  to  bring 
it  to  the  same  degree  of  alkalinity.  In  timt  case  we  can  no  longer 
distinguish  the  one  from  the  other.  It  would  appear,  then,  tltat  the 
iodate  and  hydriodate  of  potash  are  formed  at  the  instant  that  the 
iodine  acts  on  the  alkali  in  water ;  but  that  the  oxygen  of  the  iodic 
acid  and  the  hydrt^n  of  the  hydriodic  acid  preserve  a  great  ten- 
dency to  combine  together,  and  that  it  is  sufficient  to  favour  thb 
tendency  in  order  to  cause  it  to  take  efiect.  Iodic  and  hydriodic 
acids,  and  in  genera)  all  acids  produced  at  once  by  the  two  alementa 
of  water,  destroy  each  other  when  mixed  together.*    This  is  the 

•  H.  Beitbolkt  hw  fltMcnrcd  ihat  salphnroui  acid  >id  bydro-mlphnrir  ocM 
nay  exiit  togctbcr  when  dissDlred  In  n  gn^l  deal  of  nkler.  Tbe  ume  Uiiag  holda 
with  the  two  acids  of  iudine,  which  it  cnacentraled  give  a  copioui  precipitate  of 
isdine  ai  toon  u  miicd,  but  do  not  dccooiiioie  each  etber  nhcn  dilutad. 
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lauDD  why  »  vnr  wMk  acid  pMcipitatci  iodine  froiD  v  mixtuw  of 
iodatt  and  bydrioMte;  for  Iww  weak  $oewr  tu  actioa  sboidd  be,  it 
will  alwajn  decompose  a  unall  portion  of  each  salt,  as  Bert)H>U«t  has 
Idnwn,  and  tbe  aeidt  sepMated  prodactDj(  immediaOely  iodioe  which 
yrecipiCttes,  the  decompoaition  may  coDtinye,  aod  owk*  gnat 
jMsreaa,  without,  however,  becdming  com{4ete. 

lite  aoWtioD  of  aoutral  iodate  and  hydiiodate,  wd  the  idutioa  of 
iodine  in  potash,  prewDt,  bowenr,  tbu  Mmatkable  differeooe,  tbtt 
(he  first  alwayi  preMrret  iia  neutral  state,  while  the  second  it  con- 
stantly alkaline  j  but  if  the  two  salts  be  really  formed  at  the  ioataot 
iodine  is  mixed  with  solution  of  potash,  it  would  appew^tbat  we 
•light  either  to  obtain  a  complete  saiuntion  of  the  alkalti  Or  that 
tb*EMxture  of  Mutid  ioiibte  and  hydrlodBte  ought  to  become  alka- 
line as  soon  as  it  ia  made.  The  reason  why  this  is  not  the  case  is> 
that  we  cannot  luppoas  that  in  a  mixture  of  vaiioiu  bodies  neb 
•lement  Mb  rigocouily,  aa  if  it  were  merely  mixed,  and  aa  if  tb« 
mobility  of  its  particiea  were  perfect.  We  ought  rather  to  admit, 
that  to  destroy  a  compound  stronger  foroes  are  necessary  than  thoae 
that  formed  it.  On  this  aopposition  it  i>  easy  to  conceire  that  the 
alkalinity  of  tbe  sokitioQ  of  iodine  in  potash,  and  tbe  constant  neii> 
trality  of  a  mixture  of  neutral  iodate  and  hydriodats,  may  talM 
place  at  the  same  tine ;  and  of  eonsequenee,  that  tbe  two  ultt  of 
which  we  have  been  ffieakio^  may  be  formady  and  etitt  lepaiHtcly, 
ia  »aoluUoD  of  iodine  andpotaitk 

HydriotSc  Ether. 

t  bare  paid  but  little  attention  to  the  actkm  of  iodine  od  anlAal 
and  vegetable  nibstancea ;  yet  it  may  produce  several  new  comlHDa- 
tiona.  MM.  Colin  and  Gmilticr  have  described  that  which  iodine 
forma  with  starch ;  and  I  shall  now  makeknown  an  ether  fmned- 
Uf  bydriodic  acid  aid  alcohol. 

I  mixed  together  two  parts  in  volume  of  absolute  alcobiri  and 
edourcd  hydrwdic  acid  of  the  specifie  gravity  r^OO.  I  then  dis- 
tilled  tbe  mixture  io  a  water-bath.  I  obtained  on  alcoholic  liquid, 
perfectly  neutral,  cotoaricss,  and  limpid,  which,  when  mined  with 
water,  becMne  muddy,  and  let  bll  in  small  glohulei  a  liquid  at  first 
milky,  but  which  gradually  became  transpwenh  Tbia  liquid  ta 
bydnodic  ether.  What  remained  in  the  retort  was  very  darit 
coloured  bydriodic  aeid.  Thns  in  this  experiment  a  ponioa  of  the 
alcohol  had  united  with  the  bydriodic  acid,  and  fn'ined  an  ether, 
which  distilled  over  wilhlhe  rest  of  the  alcohol,  and  there  nmaincd 
bydriodic  acid  very  dark  coloured,  because  it  held  in  solution  all  the 
iodine  which  had  coloured  it  at  first.  It  was  prob^y  the  auion  of 
tlie  iodioe  and  the  water  which  preveoted  the  iritcrfe  hydifodic  atad 
froan  comfoiaing  with  the  alcohsl. 

Hydriodic  ether,  after  having  been  washed  two  or  three  tima 
with  water,  in  which  it  is  but  very  little  soluble,  isporfectly  neutral. 
Its  odour  is  nrong,  and,  tbongh  peculiar,  is  analogous  To  that  of  the 
other  ethers.    After  soma  days  it  acquires  a  red  colour,  which  doea 
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not  ■fterwerdi  increau  in  iatcnsky.  Potnb  tnd  mereuiv  destrem 
thU  colour  on  the  spot  bj  uniting  with  the  iodine  to  which  it  u 
•wii^.  In  ipcct&c  gnvitf  at  72-&*  is  l-9£t0&  It  boib  (u  ileter- 
nioed  bf  its  temioo)  at  14lt-6*.  By  direct  experiment,  1  toaai  it 
M  boil  at  148-1°.  It  b  ocrt  inSHaanUc!  it  axbrics  Miy  pur(^ 
nponn  trhen  tbrowo  upon  burnhtg  ooak.  PouisHiia  tnay  be  pre- 
■erved  io  it  without  kltuttioa.  Potash  produoct  no  itnmaaist* 
ahcntion  od  it.  Tbe  Hme  b  the  case  with  ttitric  and  nilpbuKni 
■Gtdi  Bad  chbriM.  CoDoentric  mlphune  acid  temim*  it  speedtlv 
btroint.  When  pmed  thfongb  a  led-bot  tube,  it  is  decotnfKHed.  I 
obtaitied  «B-iDtlaniRtble  cartiunted  gac,  very  biowit  hydriodie  acid, 
mA  a  little  cliaroaal.  Betides  those  produeu,  I  obtained,  by  putting 
a  solution  of  potaih  into  the  tnlw  in  which  1  produced  the  decom- 
pcsitioo,  a  Eubstuiae  in  fluck*  which  reteea  to  dissolve  in  the 
alhair  and  in  acids.  This  subrtance,  after  bdng  seven)  tioies 
washed  in  cold  water,  preserved  an  eibmid  odoar>  but  not  so  strong 
as  that  of  the  liqnid  ether.  In  boiKi^  water  the  flocks  onited 
together,  and  melted  into  a  matter,  which,  aAer  bemg  cooted,  re- 
•casbled  white  waa  in  appearance.  When  put  upon  a  burning  coal, 
it  g«fe  out  nithout  flamiog  vapour  ot  iodine  in  greater  abundance 
thim  the  hydriodie  ether.  It  volatilizei,  but  much  more  siowly  than 
tbe  ether. 

From  these  propertie*  I  consider  the  substance  of  which  I  haw 
been  just  speaking  as  »  peculiar  ether,  formed  witluHil  doubt  hj  tbe 
combination  of  hvdriodic  acid  with  a  vegetable  matter  di^reirt 
^malcoiiol.  )  have  «it  analyzed  hydriodie  ether;  but  on  com- 
paring it  with  bydro-cfalorw  ether,  which,  according  to  Thenard,  it 
composed  of  a  volume  at  hydro>chloric  gas  and  half  a  vdume  of 
pm  alcohoUe  vapoor,  I  consider  its  composition  as  analogous.  Ao 
eoidiag  to  this  hypoib«i%  hydriodie  ether  is  eomposcd  in  volnme  of 

Hydriodie  gas 1 

Alcoholic  vapour 0*5 

or  in  weight,  of 

Acid 100 

Alcohol l8-3d 

and  hydro-cblfiric  ether,  of 

Acid    100 

Alcohol   64-67 

Supposing  ths  compoutioo  Mrrect^  it  u  aslonwhing  that  hydri* 
odic  etner  is  not  inflammable,  while  hydro-chloric  ether  posseues 
that  property  in  a  peat  degree.  We  cannot  suppose  that  this  differ, 
eoce  depends  on  the  proportians  in  weight  of  the  acids  to  ak-olud. 
I  rather  think  that  hydriodie  ether  is  not  in&ammablc,  because  iti 
acid  b  deeonposed  by  oxygen  without  producing  flame,  and  hence 
the  oxygen  becomes  too  small  in  quantity  to  support  tbe  combustioo 
(tf  the  akcdad.  It  would  be  easy  tovoify  thb  conjecture  by  horning 
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the  eder  in  oxygen  gas ;  for  if  It  is  well  founded,  the  combustion 
in  this  gas  should  be  attended  with  flame. 

On  culling  to  mind  the  different  experiments  in  this  memiMr,  we 
shall  see  that  there  is  not  one  which  authorizes  us  to  consider  iodioe 
fs  a  compound  body,  or  as  a  substance  containing  oxygen.  On  the 
contrary,  we  must  be  struck  with  the  resemblance  which  it  bears  in 
some  cases  to  sulphur,  and  'in  others  to  chlorine.  Like  them,  it 
forms  two  acids,  one  by  combining  with  oxygen,  the  oiber  by  com- 
bining with  hydrogen  :  and  we  may  have  remarked  that  the  acids 
formed  at  once  by  the  combination  of  chlorine,  iodine,  and  sulphur^ 
with  the  element^  of  water,  present  this  remarkable  property,  that 
when  the  acid  formed  by  oxygen  haa  its  elements  very  condensed, 
that  formed  by  hydrogen  has  tliem  very  weakly  united. 

Thus  sulphur  takes  oxygen  from  iodine,  and  iodine  takes  it  from 
chlcvine ;  but,  on  the  other  hand,  chlorine  takes  hydn^u  from 
iodine,  and  iodine  from  sulphur. 

If  we  follow  this  analogy  still  further,  we  find  that  it  holds  like- 
vi'vG  with  respect  to  carhun ;  for  sulphur  deprives  it  of  hydrogen, 
but  yields  to  it  oxygen.  Thus  it  would  appear  that  the  more  a  body 
condenses  oxygen,  the  less  it  condenses  hydrogen.*  This  is,  with- 
out doubt,  a  cHuss  why  the  very  oxidable  metals,  as  iron,  manganese, 
&c.  do  not  dissolve  in  hydrogen.  I  say  one  of  the  causes  ;  for  if  it 
were  the  only  one,  n'e  could  not  see  how  mercury,  silver,  and  gold, 
do  not  combine  wich  hydrogen,  though  ttley  have  a  very  weak 
affinity  fur  oxygcn.f 

.  The  other  analogies  which  iodine  has  with  sulphur  and  chlorine 
tre  very  numerous.  Some  iodates  resemble  the  chlorates  exactly ; 
but  most  of  them  have  a  greater  analogy  with  the  sulphates,  llie 
iodurets,  fulphurets,  and  chlorurets,  in  general  exhibit  the, same 
phenomena  with  water;, and  the  action  of  sulphur,  iodine,  and 
chlorine,  upon  the  oxides,  with  or  without  water,  is  exactfy  similar. 
]n  short,  all  tlie  properties  of  iodine  may  be  classed  between  those 
of  sulphur  and  chlorine.     It  is  not  necessary  to  remark,  that  thoogb 

■  FrMD  (Imr  eiin«idiraliiini '1  do  not  hriitate  to  dau  iiote  with  oiygcD, 
lodinr,  cblatiDp,  and  siil|ibur.  Ni(i:icacid  bai  a  coDiiderablD  resemblance  to  iodic 
acid  and  chloric  ncid  b;  the  proprrt}  nhjcb  it  haa  or  belog  eaiily  decompoaedi 
fiuA  beeanie  nxDir  lake,,  like  eblorine  and  iodine,  two  and  ahalf  lima  its  *alnme 
sf  oxjgea.  The  nilraln.  are  decompaiFJ  by  the  fire,  like  the  iodatPB.  Bat  ne 
do  not  kouw  Hoy  uiidr  rnim  which  azoic  diienKSjcci  oxygen,  fiom  which  we  cao 
courlude  noly  that  ll  hat  ninrh  Iru  tnergy  thaa  Ihii  Imt  body.  Azole  fornu  liko- 
wiie  with  chlorine  and  iodine  cnmbin^tioDS  which  are  ei&ilj  decompoeed,  which 
»tow>  that  it  bai  liliU  affinity  Tor  them,  and  that  it  nfiproachn  them  by  the  natar* 
•f  ill  cnrtKy.  If  it  ioet  not  forni  an  leid  with  hidrogea,  Ihis  n  donbtlesi  becaoM 
io  aramoDia  there  ace  three  vuluines  of  hjdrogEU  for  one  uf  azote;  and  in  all  pn>> 
(lability,  inorderln  produce aaacld,  only  equal  TolDines  are  reqniiile.  The  acid 
CMnUlialiOB  of  alole  and  hydrogen  appean  Io  me  realised  in  prouic  add,  which, 
from  90BC  cxperiaienlB  Ihai  I  kavc  made,  and  ihall  toon  pnbliih,  Isoi  indnced  to 
eoutdei  oi  an  acid  aualo|;ou«to  the  tombiDMioni  of  chlorine,  iodine,  and  ntphat, 
with  hydroirn  t  only  IhnI  its  radicle  i,  a  compoand  oF  azote  and  carhoD.  Oxy- 
IfMleil  pnuiie  acldcnrrFspondiio  chloric  and  iodic  acidi. 

t  See  note  U  at  the  end  af  (Ui  ncnolr. 
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I  hare  restricted  myself  to  compare  iodine  witli  sulpiiur  and  chlorine, 
we  might  find  analogies,  though  leaa  nnmerous  indeed,  between  it 
and  phwphoruB,  and  several  other  bodies ;  but  I  thought  it  better  to 
compare  it  only  with  those  bodies  to  which  it  beai^  tlie  greatest 
rcsemhlance,  and  among  which  I  conceive  it  ought  to  be  classed.  I 
have  been  1«1  by  this  to  show  that  sulphur  possesses  all  the  genei^ 
properties  of  chlorine,  and  that  we  ought  in  consequence  to  place  it 
among  those  bodies  which  form  acids  by  combuiiag  with  hydrogen. 

(To  bt  contAtiuif.) 


Article  II. 
Analyiis  of  the  Excrements  of  the  Boa  Constrictor.    By  Dr.  Prout. 

TOB  substance  sent  me  as  the  excrements  of  the  boa  constrictor 
was  solid,  of  a  white  colour  inclining  to  yellow.  Fracture  ortliy. 
When  rubbed  on  a  hard  surface  it  left  a  while  mark  like  chalk. 
Its  feel,  however,  was  rather  mote  dry  and  harsh  than  that  of 
chalk,  and  it  was  more  friable  than  that  substance.  Smell  &int 
and  mawkish,     Sp.  gr.  1385.  ,  .  .  .^. 

I  —A  After  making  a  few  general  experiments  t(»  ascertaiD 
its  nature  and  composition,  50  grains,  well  dried  and  in  a  state  of 
fine  powder,  were  digested  for  24  hoots  in  dilute  munatie  acid; 
the  mixture  being  occasionaljv,  during  that  time,  gently  heated 
and  well  shaken.  On  adding  the  muriatic  acid  no  effervescence 
was  perceived.  The  acid  was  then  poured  oft,  and  in  order  to  re- 
move the  whole  of  it,  the  substance  was  repeatedly  well  washed 
with  distilled  water,  which  washinp  were  added  to  the  acid.  It 
was  now  carefully  dried  and  weighed,  and  was  found  to  have  loat 
4-92  grs.,  which,  of  course,  were  taken  up  by  the  muriatic  acid, 
and  remained  in  solution  in  it.  i     ,  i,     .i. 

J5  On  the  substance  which  had  been  left  undissolved  by  the 
»;id,"  and  which  h.d  Become  of  «  bluish  tinge,  a  solution  of  pure 
potash  was  poured,  which,  on  the  .pplication  of  heat,  completely 
diolvedit,  forming  a  soluiion  transparent  and  nearly  .»lourles>. 
To  this  solution,  while  slill  warm,  was  added  muiiatic  acid  in  ex- 
cess, which  occasioned  a  copious  while  precipitate  in  the  state  of 
very  minute  but  distinct  grains,  which,  after  having  been  well. 
was-hed,  wu  collected  and  dried.  The  followiug  were  its  pio- 
nerties      It   existed,  as  before  stated,    under  the   torm  ot  very 

minute  gral™  of  ■!«»'*"'"'  "'I""''  "'''"  !","'''.  "Plff""''-  •<» 
smell.  Nearly  insipid.  Very  sparingly  soluble  in  cold  water ;  Wit 
nther  more  soluble  in  warm,  and  lis  solution  family  reddened  lit- 
mus Insoluble  in  alcohol.  It  combined  with  all  the  alkalies, 
earths,  &c ,  forming  compounds  very  little  soluble  in  water. 
When  nitric  acid  was  poured  upon  it  and  heat  applied,  it  was  en- 
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tinljr.dusolred ;  tbe  wdutfon,  kfter  hhw  time,  uiqnind  a  faeaotifiil 
dcap  rose  or  criouoa  ctdour,  irhicb  staintd  die  ikin  aad  othsr 
inintl  matten  of  the  laaie  tinge.  The  cdeur,  howewr,  of  tfas 
■olution,  after  loaie  time,  vanisbecl  irrecomablf .  In  ihort,  it  bid 
all  tiie  properties  of  uric  acid  in  the  greetett  atals  of  parity.  Ita 
^uaotky,  as  before  itated,  wm  SO  —  4*»2  »  46-06 ;  that  ii  to 
My,  lOOpti.  of  the excremeot  coBtained  90-l$of  uric  acid. 

C.  The  dilute  morialic  acid  {A)  which  had  acqiucad  a  yeliowiib 
colour  was  divided  into  three  equal  portiooi : — 

1.  To  the  first  ammonia  was  added,  so  as  just  to  neutralize  the 
acid.  This  occauoned  a  very  bint  cloudinetB.  Carbonate  of  am- 
nonia  was  now  added,  which  produced  no  further  precipitation, 

2.  To  the  second  portion  ammonia  was  addeo  as  before ;  but 
initead  of  afterwards  adding  carbonate  of  ammonia,  the  oxalate  of 
ammonia  wms  substituted,  which  produced  a  ct^ious  white  predpi- 
tale. 

3.  The  third  portion  of  the  dilute  munatic  acid  was  carefully 
eraporated  to  dryness.  "Hie  residuum,  after  having  been  accurately 
weighed,  was  exposed  to  a  strong  heal  over  a  lamp.  White  dense 
fumes  arose  in  great  abundance,  which  were  munate  of  ammonia. 
After  these  bad  ceased  toappear,  the  residuum  was  again  weighed ; 
•nd  in  a  mean  of  two  experiments,  it  was  found  to  have  lost  -9  gr. 
Now  u  -^  :  '9  ::  100  i  S-4  parts  of  muriate  of  ammonia  in  100 
parts  which  contained  1-7  of  pure  ammonia, 

II. — A.  From  I,  c,  2,  it  appeared  that  the  muriatic  add  hdd 
•ome  lime  in  aolution,  but  that  it  wu  prevented  from  being  preci- 
pitated by  the  carbonate  of  ammonia  (1.  c.  1.)  on  account  of  the 
presence  of  animal  matter,  which  was  in  a  state  of  intimate  union 
with  it.  To  detennine,  therefore,  the  quantity  of  this  lime  man 
ptrticularty,  and  also  whether  any  ether  saline  matten  were  present} 
20  gn.  of  the  excrements  were  burnt  in  a  platinum  crucible.  Th« 
Pfstdttum  was  a  small  quantity  of  saline  and  earthy  matters,  which 
weighed  I'SS  gr.  On  this  residuum  was  poured  a  little  dialled 
water,  and  heat  ap[died.  The  water  loolc  up  the  alkaline  salts,  and 
'Was  tlien  poured  off,  and  evaporated  to  dryness.  These  salli^  io  ■ 
mean  of  two  experiments,  weighed  120  gr.  Acetic  acid,  on  bcii^ 
poured  on  them,  produced  eServeseenoc.  After  this  addition,  tbn 
were  again  dried,  and  digested  in  ak-ohol.  This  took  up  the  aertaia 
formed,  which,  on  being  decomposed  at  a  red  beat,  left  a  qnaniity 
of  subcurbonaie  of  potash,  which  weighed  )-OI  gr.  Now  1-01  x 
5  =  5-05  subcarbonate  of  potash  in  100  parts,  equal  to  about  3  4S 
parts  of  pure  potash. 

B.  The  residuum  left  by  the  alcohol  wrs  neutral,  and  weighed 
*19  gr.  It  was  found  to  consist  chiefly  of  sulphate  of  potuh,  with 
a  traceof  a  muriate,  probably  of  soda.  Now  19  x  5  =  -95  pan* 
of  this  mixture  in  100  parts  nf  the  excrements, 

C.  Muriatic  acid  was  now  added  to  the  residmn  (U.  A.)  not- 
taken  up  by  the  water,  wbidi  'dissolved  the  wbiri«  of  it.    To  iAm 

2  Licxvjilc 
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.  wlMiiHi  wRs  added  pure  inniMia.  A  pnecipittte  fell,  whidi  wn 
)rii0iplttt<  «f  Uhk,  Od  tddiog  cwbonate  of  aramonia,  tbeie  mu 
a  dight  precipitate  of  caibcnate  d  im*.  A&tr  thiB  phosptete  oC 
-  loda  produoea  a  rerjr  tUttinct  cryM^liae  pcecipitaie,  iadicadi^  tbe 
■niapce  of  magBPWi.  Tbe  qtuotttiei  of  these  were  too  im^  to 
M  weighed  aqxualely,  but  akogetber  their  weight  nmBt  have  been 
•16  gr.  for  1-36  —  IfO  »  'Ifi.  Now  -ifi  x  S  b  %  the  quantity 
«f  these  submnoes  in  lOQ  partf, 

D.  Lastly,  tbe  quaMity  of  anioial  matter,  Jodepeiideiitly  of  tli» 
uric  acid,  ifatroyed  by  combuKion,  wis  ewtlBiBted  at  St-94  per  cent. 
For  100  —  tJO-ie  +  17  4-  fl-45  +  -95  +  -8  =  2'94. 
.Hoaae  100  parte  of  theie  excreinenta  contained 

Uricacid 90-16 

jPMash   S'4« 

AiDinoQia 1*70 

Sulphate  of  potash,  with  a  trace  ot\ 

muriate  of  soda? J 

phosphate  of  liooe    '\ 

Carbonate  of  lime    >       '80 

Magnesia J 

Animal  matter,  conuttiug  of  mucus  1      a-o^ 
and  B  little  pulouring  matter. . . .  / 

lOO- 
(MiiMVO/ionft-^I.  P.  2.  Oxalate  of  emmoaia  will  often  throw 
^ismo  limf  when  in  a  state  of  utiiou  with  animal  matter,  tt^tlier 
with  the  animal  matter  Itself,  when  other  tests  will  scarcely  indicate 
its  prengo««.  This  may  be  verified  by  almoat  any  secretioa  from  a 
mueous  Membrane,  moet  of  which  contain  lime  united  to  an  animal 
matter.  For  this  interesling  observation  I  sm  indebted  to  Mr. 
Wilson.  The  lime,  therefore,  in  the  present  instance,  was  pro- 
bably in  union  as  an  aliment  with  an  animnl  matter  analogous  to 
iBttcui,  and  which  was  doubtless  derived  from  the  hitemal  passage! 
of  ihe  antmal.  It  was  insoluble  in  a  wealc  alkaline  solution,  mi 
hsDttt  oould  easily  be  separated  by  its  means.  The  acid  also,  ap 
before  observed,  took  up  a  small  quantity  of  a  yellow  colouring 
matter,  Tlw  quantity  of  these,  however,  as  estimated  above,  was 
piobeb^  a  little  too  great,  since  a  small  portion  of  the  uric  acid  was 
doubtless  removed  by  the  repeated  washings,  which  of  coune 
(taused  these  matters  to  appear  more  abundant  dian  th^  really  wercu 
I.  c  3.  It  is  extremely  difficult  to  ascerUin  the  quantity  of 
MAVOQia  covtained  iu  a  substaoce.  1  had  before  obserrcd  that  this 
aUwH  was  prcMnt,  and  the  above  mode  occurred  to  me  of  cMi- 
DUUing  its  quantity.  Perhaps  it  is  not  very  for  from  the  truth, 
though  it  can  hardly  be  relied  upon  as  indicatiog  the  exact  amount, 
U..-~A,  'Hie  alkalioe  matter  present  was  considered  as  potash, 
«9  account  of  the  facility  with  whlcfa  its  subcarbonate  and  acetate 
attracted  moisture  ^m  the  atr,  and  also  from  its  pracipitattDg' 


416  jfjiafysis  of  the  Excremetifs  of  the  Boa  Constriclor.  [3mm, 
Buriue  of  platinum.  Tliig  alkali,' as  well  as  the  ammonia,  I  con- 
■idered  as  combiDed  nitb  the  uric  acid,  because  no  e^rrescence 
waa  produced  on  the  addition  of  muriatic  acid, 

I  obtained  these  excrements  from  Mr.  Lean,  jun.  and  on  ascer- 
taining  their  composition,  went  to  see  the  animal  said  to  be  the 
boa  constrit'tor,  exhibited  near  Exeter  Change,  in  order  to  learn  a 
few  particulars  6i  its  mode  of  feeding,  &c.  This  animal  is  a 
youpg  one,  and,  according  to  the  keeper's  statement,  about  16  feet 
'  long.  It  is  fed  about  once  a  month  only,  when  a  living  rabbit,  oi' 
sometimes  two  small  ones,  are  exposed  within  its  reach,  wtuch, 
after  some  time,  it  seizes,  destroys,  and  swallows,  in  the  manner 
peculinr  to  these  serpents.  The  excrements  are  discharged  at 
periods  of  about  8  or  10  days,  in  a  softish  state,  about  the  con- 
sistence of  stiff  dough ;  but  soon  become  hard  and  friable  on  ex- 
posure to  the  air.  They  are  in  the  form  of  roundish  scybale,  and 
on  their  surface  there  is  often  a  yellowish  substance,  sometimes  in 
a  crystallized  state,  which  crystals  I  have  found  to  be  urate  of  am- 
monia, tiuged  with  a  little  colouring  matter.  These  are  the  onlr 
kind  of  fteces,  or  excrements,  observed  to  pome  from  the  animal. 
I  obtained  a  portion  of  them  a  few  hours  after  they  had  been  dis- 
charged, which  had  all  the  characters  and  properties  of  those  above 
dascribed.  Which  I  received  from  Mr.  Lean. 

As  far  as  1  know,  uric  acid  has  not  been  observed  to  be  formed 
by  this  class  of  animals.  Dr.  Wollaston  has  found  that  birds  pro- 
duce more  of  this  principle  when  fed  on  animal  matters ;  and 
Fourcroy,  Vau^uelin,  andKlaproth,  found  a  large  proportion  of  it 
in  the  excrements  of  a  bird  called  guano,  brought  from  the  South 
Sea  Islands.*  it  is  certainly  a  very  eitiraordinary  thing,  that  nearly 
thf  whole  of  the  food  taken  by  this  animal  should  be  converted 
into  this  substance.  May  it  not  proceed  from  disease  arising  firom 
the  unnatural  stale  in  which  it  is  kept? 

Uquor  Amnii  of  a  Cow. 
'  This  iiad  been  taken  from  the  uterus  of  an  animal  staoghtered' 
in  an  early  period  of  her  gestation.  It  was  of  a  yellowish  colour, 
'and  had  the  appearance  of  very  minute  sinning  particles  floating  <n 
it.  Smell  fragrant,  something  like  that  of  new  milk  or  butter. 
Taste  bland  and  sweetish,  like  fresh  whey.  Foamed  a  good  deal 
when  shaken.  Did  not  affect  litjnus  or  turmeric  papers.  Sp.  gr. 
1-013. 

.  My  attention  was  particularly  directed  to  the  principle  found'  in 
this  nuid  by  Vauquelin  and  Buniva,  and  called  by  them  anmiotie 
add,  1  could  not,  however,  discover  the  least  traces  of  a  -similar 
principle ;  but  it  contained  a  very  sensible  quantity  of  the  sugar  of 
milk,  which  separated  in  crystals  from  it,  when  it  had  been  con- 
centrated by  evaporation.     It  coagulated  partially  by  heat,  and 

'i  VieiT  of  fbr  Propen  and  pretcot  Slate  of  Animal 
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some  flakes  fell,  leaving  the  liquor  nearly  tianspareDt  and  ccJout- 
less.  Acetic  acid  produced  no  coagulation,  and  thia  acid,  more- 
over, prevented  its  cosguktion  by  heat;  hence  it  contained 
•IbunieQ.  Muriate  of  barytes  produced  a  very  ct^ious  white 
precipitate. 

Front  experiments,  which  it  would  be  unnecessary  to  detail  herc^ 
it  wai  found  that  1000  parts  contained 

Water   9?? 

Albumen 2*6 

Substances  soluble  Jn  alcohol   i6'6 

Substances  soluble  in  water,  chiefly  sulphate  of)        _  _ 
soda  ?  and  other  salts,     Abo  sugar  of  milk  . .  J 

1000-0 

The  principles  soluble  in  alcohol  wert  of  a  brown  colour,  and 
seemed  to  consist  in  part  of  the  lactates,  &c-,  as  usual ;  but  chiefly 
of  a  peculiar  substance  quite  different  from  every  other  that  I  had 
examined,  and  which  has  a  considerable  resemblance  in  its  sensible 
properties  to  the  external  brown  parts  of  roasted  veal. 

My  want  of  leisure  prevented  me  from  ezaminiog  this  fluid 
more  particularly.  It  may  not,  'however,  be  improper  to  obMrve, 
that  toe  liquor  amnii  described  by  Vauquetin  and  Buniva  differed 
very  considerably  from  the  above  in  its  sensible  qualities,  as  well  as 
in  Its  chemical  ones.  This  dissimilarity  probably  arose  from  the 
different  circumstances  under  which  it  was  obtained,  theirs,  nxist 
likely,  having  been  procured  at  the  full  period  of  gestation.  These 
ehemists,  however,  describe  a  principle  obtained  by  them,  soluble 
in  alcohol,  and  having  peculiar  properties,  which,  though  it  ap- 
peared to  resemble  in  some  respects  that  above  mentioned,  diSered 
ftom  it  in  others.  See  Ann.  de  Chim.  N°  99.  Johnson's  Animal 
Chemistry,  vol.  i.  p.  274.  Dr.  Thomson's  System  of  Chemistiy, 
vol.  V. 


Article  III. 

On  the  cnhurmg  Matter,  or  Tnk,  Reeled  by  the  Cuttle  FUh. 
By  Dr.  Prout. 

Thb  substance,  of  which  an  account  is  girea  below,  wu  sent 
me  in  the  original  cyst  in  a  perfectly  dij  state.  The  following 
were  its  prc^terties. 

It  was  hard  and  brittle.  Fracture  imperfectly  conchoidal. 
When  solid,  of  a  brownish  black  colour,  and  exhibitiDga  slight 
pavonine  lustre,  on  exposure  to  a  strong  light.  In  a  statK  of 
powder,  of  a  be^tiful  velvet  black.  No  smelL  Taste  rather 
■altith,     Sp.  gr.  in  powder,  1*640. 

A.  25  grains  were  digested  in  distilled  water^  and  allowed  to 
Vot.  V.  N*  VI.  2D  T^ 
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subaids  in  it  spontiineously,  whicli  took  Dearly  a  week  to  eSec^  so 
very  sloyr  was  the  procesi.  This  aqueous  solution  was  brownish. 
It  was  divided  into  three  equal  parts,  two  of  whieh  were  spent  io 
ascertaining  the  effects  of  the  following  agents. 

if  2.  a.  Heat.    This  produced  no  apparent  change. 

b.  Muriatic  acid  with  heat.     No  apparent  change. 

c.  Acetic  acid  produced  a  feint  opacity  not  increased  by 

heat.     Prussiate  of  potash  added  to  this  solution  prtK 
duced  no  precipitate. 

d.  Oxymurinte  of  mercury  produced  a  very  faint  pretii- 

pitate  after  some  time. 

e.  Suhscetate  of  lead,  no  precipitate. 

y*.   Nitrate  of  lead,  flight  brown  flalcy  precipitate. 
g.  Infusioo  of  galls,  no  precipitate. 

Hence  it  contained  no  albuminous  matter ,  but  a  small  portion 
ODly  of  a  principle  analt^ous  to  roucuH. 

3.  The  remaining  portion  was  evaporated  to  dryness  in  a  glass 
'capeule.  It  left  a  residuum,  which,  when  strongly  dried,  weighed 
■25  gi$.  Distilled  water  was  poured  on  tliis  r^iduum,  which  took 
up  some  neutral  saline  matter  which  pruved  to  be  a  muriate,  with 
a  little  sulphate,  most  probably  of  soda,  though  the  quaotity  was 
so  small  that  I  eould  rot  pretend  to  determine  this.  'I'riese  saline 
matters,  weighed  about  C'iti  gr.  The  rest  was  animal  matter,  ap. 
pareotly  analogous,  as  before  observed,  to  mucus,  and  prob^ly 
derived  fn>m  t)ie  membrane  being  the  cyst  in  which  it  was  con- 
tained. Now  as  V  :  -18  ::  100  :  2-16  parts  of  these  salts  in  100 
part? ;  and  as  y  :  7  :;  100  :  -84  parts  of  animal  matter  in  ditto, 

B.  Diluted  muriatic  acid  was  now  poured  on  the  black  matter^ 
and  digested  with  it  for  some  time.  To^this  dilute  acid,  which 
was  perfi>ctly  transparent  and  colourless,  was  added  pure  am- 
monia. This  occasioned  no  precipitate.  Neutral  carbonate  of 
ftranMoia  was  now  added,  which  produced  a  very  copious  white 
precipitate.  This  was  carbonate  of  lime.  It  weighed  I-G  graioi. 
Now  2  6  X  4  s=  10'4  parts  per  cent. 

C.  To  the  abdve  solution  was  next  added  phosphate  of  soda. 
This  occasioned  a  very  copious  precipitate  of  the  triple  phosphate 
of  magnesia  and  a^tnunia.  It  weighed  6  grains  =:  2>t  per  cent. 
Now  this  contained  S'i*  of  magnesia^  which  combined  with  3'7  of 
carbonic  acid,  formed  7  of  carbonate  of  magnesia. 

■  Tbii  ii  fontHlcd  apoa  (be  ippiiaittiiH  thai  (lie  triple  inlphatc  of  DUgooia  and 
(mnonift  ii  compMcd  of  nnc  atom  of  plintphale  uf  msgnnia,  one  iiluin  of  ptko*. 
ph^ile  of  iRiBiaDia,  and  Eve  atom*  mt  naler.  Sorh  a  lupptnitiao  will  romliute  ■ 
100  pant  oF  this  triple  phmpkaie,  according  to  Dr.  WoMoitoa's  *cak,  ai.alMDt    ' 

niMphate  arDia|i>«iB Si 

Pboiptaaie  of  rtmMuafa S3 

Water S2 


Now,  aeroTdlar  (o  Fonrcroj,  itis  confOMd  of  equal  welcbb  of  eacb,  wUcii 
EMMS  vcrj  arar  Oe  store. 
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D.  The  blade  residuum  was  now  carefully  dried  and  weighed, 
in  Older  to  constitute  a  chech  to  the  above.  Its  wei^Iit  was  195 
grains  =>  18  per  cent.,  indicating  a  less  of  1*60  id  the  above- 
mentioned  prtx^esses.  'ihis  I  considered  u  the  pure  colouring 
principle.  It  was  ol  »  fine  full  black  colour,  and  possessed  the 
shiniof^  appesrancc  of  powdered  (;harcoaL  It  was  insoluble  in  the 
muriatic  and  <;u!j>hunc  acids,  even  when  assisted  by  heac.  Also  in 
the  acetic:  Concentrated  nitric  acid  acted  on  it  readily,  and  with 
considentblu  energy,  abundance  of  red  fumes  being  emitted;  and 
at  lenj^tlt  a  partial  solution,  being  formed  of  a  very  de^  reddish 
brown  colour.  A  solution  of  pure  potash  added  to  this  solutioa 
produced  no  preci^Hiate ;  but  a  solution  of  the  aubcarbonale  of 
potash  produced  a  slight  one.  A  solution  of  caustic  potash,  astiited 
by  heat,  likewise  effected  a  partial  solution  of  this  substance.  •  Also 
caustic  ammonia  in  a  slighter  degree.  The  colour  of  these  solifr 
tions  was  of  a  deeper  brown  than  that  in  nitric  acid.  The  muriatic 
and  sulphuric  acids  produced  a  slight  predpitate  when  added  to 
this  alkaline  solutioa,  but  not  the  nitric  acid. 

It  burnt,  without  melting,  with  considerable  difficulty,  emitting 
the  usual  smell  of  burning  animal  matters,  somewhat  modified  bj 
a  fishy  odouh  It  left  a  very  minute  portion  of  reddish  aihes, 
which  proved  to  be  a  mixture  of  red  oxide  of  iron,  lime,  and 
magnesia,  the  quantities  in  the  order  mentioned,  that  of  the  oxide 
of  iroD  being  greatest.     Hence  lOOpirtsof  tbissubstance  contained 

Peculiar  black  colouring  matter 78*00 

Carbonate  of  lime 1 0^40 


Carbonate  of  magnena 7-00 

•}     2-16 


lagnesia. 

Muriate  of  sodaf 

Sulphate  of  soda  ? , 

Animal  matter  analogous  to  mucus 64 

Loss. 1-60 


100-00 

The  carbonates  of  magnesia  and  lime,  from  their  being  so 
readily  extracted  almost  entirely  by  the  muriatic  acid,  appear  to 
hare  been  in  a  state  of  mechanical  mixture  only  in  this  substance. 
The  iron  undoubtedly  formed  a  component  part  of  it,  as  it  does  in 
the  colouring  matter  of  the  blood.  The  quantity  I  possessed  was 
too  small  to  enable  me  to  make  the  investigation  so  complete  as 
could  be  wished;  though,  from  what  lias  been  said,  it  will  appear 
to  be  chieBy  characterized  by  its  negative  properties. 

Mr.  G.  Kemp*  baa  made  some  experiments  on  this  subttCDce  in 
its  recent  state.  He  appears  to  hare  ccHuidered  it  as  coosistiDg  of, 
or  at  least  containing,  albumen;  hut  a[^rently  without  any  very 
good  reason.  It  appears  to  me,  that  all  the  efiects  of  coaguhition, 
precipitation  by  alcohol,  mineral  acids,  metalline  solutions,  &c., 

•  Nicb.  Jonnial,  *o1.  zxxit.  p.  A. 
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described  by  him,  did  not  depend  upon  albumen,  but  upon  a  spe- 
cies of  mucus,  which,  probably,  had  he  trird  it,  would  as  readily 
have  been  precipitated  by  acetic  acid  and  heat,  as  by  any  of  the 
mineral  acids.  If  albumen  had  teally  existed  iu  it,  I  see  no  reason 
irfay  I  should  not  have  met  with,  at  least,  traces  of  it  iu  the  aqueous 
solution,  (A)  since  it  is  well  known  that  albumen  may  be  dned  at 
>a  low  temperature,  without  injuring  its  properties  of  dissolving  in 
water,  or,  as  for  as  I  know,  any  of  its  properties.*  T  cannot  say, 
indeed,  how  the  specimen  I  obtained  was  dried;  but  it  had  the 
appearance  of  having  been  dried  spontaneously  by  simple  exposure 
to  the  air.  He  properties  of  the  colouring  matter,  as  described 
hy  Mr.  Kemp,  do  not  differ  materially  from  those  above  described. 

After  all,  however,  it  would  be  desirable  to  examine  this  sulv 
etan(!e  in  its  recent  state,  as  it  appears  to  have  undergtme  some 
changes  in  drying 

l^is  substance,  from  the  length  of  time  which  it  t^es  to  subside 
in  water,  appears  admirably  contrived  for  the  purpose  of  concealing 
the  animal  from  his  enemies,  &c,  A  property  also  which,  added 
to  the  permanent  nature  of  its  colour,  must,  as  Mr.  Kemp  ob- 
serves,  render  it  valuable  as  an  ink,  or  water  colour* 


Article  IV. 

Refutation  of  Mr.  Walker's  Claim  to  the  Discovery  of  the  Uses  of 
the  Cerebellum  i  with  further  Qbservalims  oa  Uespiratioiu  By 
Dr.  Cross. 

(To  Dr.  Thomson.) 
SIR,  •  GlatgM,  JfTil  8,  1815. 

In  the  27t1i  number  of  your  AnnaU  of  Philosophy  there  appeared 
R  letter  from  one  Dr.  Leach,  in  which  it  is  peremptorily  asserted 
that  Gall  and  Spurzheim  have  anticipated  me  in  the  discovery  of 
the  function  of  the  cerebellum,  and  of  the  structure  of  the  "  spimd 
mass  of  nerves." 

•  I  tnaj  obterve  in  addillon  ta  the  above,  (hat  at  hi  m  uf  otwervation  ex- 
lendt,  albumen,  inch  u  it  eibu  tn  Ihe  blood,  l<  not  foDnd  u  a  product  of  >ecre< 
(Ion,  dlker  b;  a.  niHcoas  mnnbrane,  or  glandular  ^paratus,  I  an  aware  that 
many  iDbMaiKet  have  beeo  called  albemcD  b;  diBitreat  ebeiBlil],  which,  an 
BerEPtlDi  flnt  ihawed,  were  not  entitled  to  the  namet  ai  fur  eianple,  tkfl 
mncui  of  the  gall  bladder,  which  ajipean  lo  pouru  mnaj  of  it*  proprrtlo.  Bat 
thl>  h  pmipltftted  b;  aertic  acid,  eTen  without  heat:  It  cannot  iherefare  b« 
•.IbBDien,  tince  it  It  wdl  Icoowu  thU  a  luluiion  of  atbainea  ia  amic  acM  tnaj  be 
boiW  wilbnul  coagulation,  and  (bat  praslateof  potaih  predpiiaia  it  from  thtc 
■lair  of  aniBllon,  at  woi  fim  ihowD,  I  beliare,  by  the  above  mentioned  eicelleot 
rhrmtit.  Anmoninalio  prrelpitala  albumen  from  iti  lolution  In  acetic  aeldt 
but  IbiB  hii  the  disadvantage  of  ro^liiol>io(f  the  prrcipiiaie.  If  added  In  ezccM. 
Hwaer-.  acrtie  acid  aod  pni«latr  uf  potaih  may  prrhnpi  be  conillered  ai  the  heat 
testt  of  albumen  at  prnent  known.  The  pboiphoric  acidi,  alto,  and,  I  beitere, 
■ott  at  (he  oikcr  ve(etable  acidi,  lUu  ihe  acetic,  do  not  twacslaU  alfettOHii, 
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In  the  28th  aunaber,  Mr,  Alexander  Walker  comes  forward^ 
itiikes  Dr.  Leach  off  the  field  hy  giving  a  fiat  ^Dtal  to  his  most 
tinfouQded  assertion,  and  thrusts  in  a  claim  for  himself  to  the  dis- 
covery. Mr.  Walker,  in  quoting  ^m  my  letter,  begJw  at  the 
middle  of  a  sentence,  and  thus  makes  me  appear  to  deduce  a  con- 
clusion from  most  insufficient  data.  Moreover,  he  merely  quotes 
my  first  conjectures  on  the  subject  without  giving  the  smallest  hiift 
of  the  decisive  experiments  to  which  they  led.  Geauine  philosophy 
ought  to  expand  the  breast  with  candour. 

I  sever  before  saw  Mr.  Walker's  speculations  oa  the  nervous 
nstem,  or  knew  that  they  existed.  Had  I  seen  the  third  volume  of 
the  A.rchivea  before  I  wrote  to  you,  I  would  not  certainly  have 
claimed  the  discovery  of  the  quadripartitioD  of  the  spinal  marrow. 
This  discovery,  although  quite  original  on  my  part,  belongs,  ^ot 
priority  of  publication,  to  Mr,  Walker.  Mr.  Walker,  however, 
nas  not  anticipated  me  with  respect  to  the  sacral  termination  of  the 
■pinal  marrow.  I  am  the  first,  so  iar  as  my  readiog  has  gone,  to 
lift  off  the  Cauda  equina,  and  show  the  marrow  terminating  at  the 
■acrum  in  a  sharp  point  like  the  quill  of  a  porcupine.  This  disco- 
very rather  militates  against  the  old  doctrine  that  the  spinal  toxttow 
is  just  a  bundle  of  nerves  proceeding  to  and  firom  the  brain,  which 
doctrine  Mr,  Walker  has  adopted.  *'  The  spinal  marrow,"  he 
asserts,  "  serves  no  other  purpose  than  a  nerve  would  have  done  in 
the  same  situation,  although  from  its  being  protected  by  the  canal 
of  the  vertebrje,  and  the  productions  of  the  cerebral  membranes,  it 
requires  not  the  strong  and  more  close  investments  which  the  nerves 
possess  in  order  to  protect  them  in  their  passage  among  moving 
organs."  (Archives,  vol.  iii.  p.  142.)  I,  on  the  contrarr,  ^ew 
the  cerebrum,  cerebellum,  and  spinal  marrow,  down  to  the  very 
p<Hnt  oC  this  porcupine  extremity,  as  one  continuous  organ,  which 
may  be  styled  the  animal  brain,  while  the  cauda  equina,  and  alt  the 
Ottwr  animal  nerves,  are  merely  derivative. 

.1  do  not  know  what  Mr.  Walker  means  by  quoting  from  the 
Archives  about  the  cerebellum.  His  hypothesis  regarding  the  cere- 
bellum is,  thatitisthe  organ  of  volition;  and  he'arrived  at  this 
■tme  hypothesis  by  the  fallowing  logical  ratiocination.  Because  fbe 
ntuati&n  of  the  cerebellum  is  opposite  to  tlie  situBti(»i  of  the  fikcc^ 
therefore  the  fimction  of  the  cerebellum  most  be  opposite  to  the 
function  of  the  hce ;  an4  it  being  an  undentood  maxim  in  physio- 
logy that  saualion  is  just  directlu  opposite  to  volition,  and  as  sensa- 
tion resides  in  the  tace,^ao  volition  must  reside  in  the  cerebellum. 
This  dootrine  is  said  to  be  corroborated  by  this  sapient  conslderatioD, 
"  that  aa  the  organs  of  sense  and  the  cerebellum  are  the  Jirsl  and 
tlie  iast  portions  of  the  nervous  system,  so  sensation  and  volition  are 
the  first  and  the  last  of  its  functions."  Although  here  the  onoa 
Mobandi  lies  with  Mr,  Walker,  yet,  to  put  this  al»urd  and  ground- 
less hypotliesis  at  rest,  I  may  mention  that  volition  r^nks  among  the 
^cultiea  of  mind,  whose  organ  is  the  cerebrum  ;  and  that  affectiom 
ff  tbe  oeretuiUD,  while  the  ceiebellum  runaina  souad,  [soduce 
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ilsf,  which  I  humbly  submit  is  just  a  loss  of  volidoD.  Mr. 
'alker's  nide  indigested  tiypothesis  regarding  the  eerebellum  mu4 
therefore  fall  to  tlie  ground.  There  is  not  one  word  from  him 
about  the  eerebellum  supplying  the  face  with  nervous  energy.  On 
the  contrary,  he  makes  out  a  direct  opposition  between  the  lace  and 
cerebellum.  Had  Mr.  Walker,  in  his  loose,  dashing,  conj«ctural 
%ay,  tliFOwa  out  a  hint  that  perhaps  the  face  might  derive  its 
nervous  supply  from  the  cerebellum,  yet  he  would  have  liad  no 
claim  to  the  discovery ;  for  a  discovery  is  not  made  until  some  kind 
of  proof  has  been  adduced ;  but  it  happens  unfortunately  for  Mr. 
Walker  that  there  is  not  even  the  smallest  hint,  from  the  beginning 
to  the  end  of  ^ts  tract,  that  could  at  all  lead  in  the  smallest  degree 
iowards  the  discovery.  On  the  contrary,  Mr.  Walker  has  kept  bis 
face  right  away  fh)m  the  true  direction,  and  looks  earnestly  down 
through  the  foramen  jnagnum  after  the  posterior  columns  of  the 
spinal  marrow  as  far  as  his  eye  can  reach,  Mr.  Walker's  volition  is 
just  about  as  &r  from  tbe  function  of  the  cerebellum  as  Dr.  Gall's 
aoiativeness. 

My  letter  to  you  does  not  announce  that  I  intend  to  make  these 
discoveries  the  subject  of  my  promised  worlc.  My  announced 
subject  is  physiology  and  physiogaoiDy>  in  which  ttiere  ere  yet  vast 
regions  of  terra  incognita. 

Notwithstanding  the  grand  eulogy  bestowed  by  Mr.  Walker  upon 
Dr.  Spurzhcim's  work,  I  cannot  help  viewing  it,  with  the  exception 
of  a  little  aoatomical  discovery,  as  a  most  fnnciful  raoduction.  The 
alchemists,  as  a  friend  of  mine  lately  remarked  when  talking  on 
this  very  subject,  did  actually  improve  the  science  of  chemistry, 
although  they  have  never  yet  found  out  the  philosopher's  stone.  But 
enough  on  this  subject  at  present,  as  I  intend  to  take  a  future  oppor- 
tunity of  making  a  few  critical  remarks  on  tbe  Gallian  doctrine. 

In  order  to  render  this  letter  more  worthy  of  insertion,  allow  me 
to  say  a  little  in  amplificatian  of  the  theory  of  respiration  broached 
in  my  former  letter.  Of  the  three  {iindamental  functions,  respira- 
tion, nutrition,  and  propagation,  only  two,  respiration  and  nutri- 
tion, are  immediately  connected  with  the  life  of  the  individual.  Tho 
third  is  prospectively  concerned  with  the  continuation  of  the  species, 
and  indeed  19  not  evolved  till  an  advanced  period  of  life. 

What  becomes  of  the  food  which  is  swidlowed  7  Some  goes  to 
the  growth  of  the  body  in  yx>uth,  some  in  certain  constitutions  to 
<rf)esity ;  some  passes  off  in  alrine,  urinary,  and  cutaneous  escre- 
tioos,  in  cerumen,  snot,  &c ;  but  all  these  excretions,  with  tbe 
largest  a)k>wance,  do  not  nearly  balance  the  quantity  of  food  4«* 
voured.  When  It  is  moreover  considered  that  some  animals  do  not  . 
grow  at  all  from  birth  till  death ;  that  all  aulmals  during  a  great  part 
of  life  do  not  grow ;  that  many  great  eaters  never  become  fat ;  that 
in  a  state  of  health  the  excretions  are  trifling,  and  consist  more  of 
tuttioua  than  .of  nutritive  materials,  and  that  vegetables  which 
•lK<,[b  such  an  immense  quantity  of  sap  have  no  alvine,  urinary,  or 
luch,  other  excretion  whatever,  the  inquirer  becomes  quite  disia'' 
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tisGed,  and  looks  about  for  some  more  important'  functton  upon 
which  the  great  quantity  of  chyle  absorbed  may  be  expended. ' 
Physiologists  have  traced  the  food  through  the  alimentary  tube  and 
lacteal  vtssels  into  the  aubctavesD  vein  ;  the  chyle  having  got  fairly 
into  the  circulation,  ii  hurried,  along  with  the  blood  ntd  lymph 
returning  from  all  parts  of  the  body,  to  the  lungs.  AH  the  blood, 
and  all  the  chyle,  and  all  the  lymph,  must  perform  the  pulmonary, 
ciitulation  before  they  be  admitted  into  the  great  systemic  circula- 
tion. Now  let  us  attend  to  what  takes  place  in  the  1ung».  According 
to  your  own  calculation,  as  stated  in  the  JSJth  page  of  the  5th  vol. 
of  your  System  of  Chemistry,  3d  edit,  there  are  thrown  out  of  the 
lungs  by  ordinary  respiration  in  24  hours  no  less  than  40  000  cubic 
inches  of  carbonic  acid,  a  quantity  which  contains  about  ^  lb. 
avoirdupois  of  solid  carbon.  Whence  b  this  carbon  derived  f  The  ' 
food  is  the  only  source  from  whence  such  a  supply  of  carbon  can  be 
derived ;  while  the  blood  is  at  once  the  grand  reservoir  of  carbon  to 
the  lungs,  and  the  vehicle  of  vitality  to  the  body.  By  this  conjoint 
view  of  respiration  and  nutrition,  two  mysteries  are  cleared  up  at 
once — (he  source  of  the  carbon,  and  tlie  primary  purpose  of  the 
food.  The  life  of  man  has  often  been  poetically  compared  to  the 
burning  of  a  fire,  taper,  &c.  This  poetical  turns  out  a  scientific 
analogy.  As  long  as  there  is  a  supply  of  fuel,  and  a  free  admUsiou 
of  air,  the  animal  fire  continues  to  burn ;  the  carbon  of  the  fuel  - 
combining  with  the  oxygen  of  the  atmosphere,  and  forming  car- 
bonic acid.  Whenever  the  supply  of  fuel,  or  of  atmospheric  air,  ii 
interrupted,  the  fire  declines ;  if  the  interruption  is  momentary,  the 
fuel  may  rekindle ;  if  the  ir.terrupuon  has  been  too  long,  the  fire 
goes  out  for  ever.  Thus  we  see  that  respiration  is  the  great  primary 
function  for  whose  sake  digestion  was  instituted;  while  all  the  ex- 
cretions, like  the  ash-pits  of  a  -furnace,  are  things  of  merely 
secondary  moment  in  the  animal  economy.  To  ensure  a  supply  to 
respiration,  carbon  has  been  made  the  great  substratum  of  vegetable 
and  animal  fabric — the  chemical  skeleton;  so  that  when  chyle  Is 
deficient,  the  very  substance  of  the  body  is  carried  off  to  tbe  lungs, 
and  sacrificed  on  the  shrind  of  respiration.  No  living  organized 
body,  from  the  primitive  germ  up  to  the  adult  stature,  from  the, 
microscopic  animalcule  up  to  the  whale,  from  the  rudest  lichen  up 
to  man,  has  ever  been  seen  without  organs  of  respiration.  The 
liotylednns  of  vegetable  seed  must  emit  carbonic  arid  gas  etc  the 
radicle  begins  to  !>eiid  down  Its  fibres  into  the  earth;  and  if  these 
cotyledons  cease  their  respiration,  and  fail  to  become  seminal  leaves 
before  the  plumola  rises  and  spreads  its  foliage  to  the  heaven",  the 
plant  dies.  If  the  pores  of  s  fecund  egg  are  siD{)ped  up,  the  hen 
Aiay  hatch  upon  it  while  she  has  heat  in  her  body  without  bringing 
forth  the  chick.  Nor  does  tbe  chick,  after  it  is  fully  formed,  delay 
a  moment  to  drive  its  bill  through  the  shell  for  the  fi-ee  admission  of 
air.  The  embryo,  ere  it  begins  to  evolve,  is  connected  to  the  uterus 
by  means  of  a  placenta  as  an  intermediate  agent  between  the  foetus 
'  and  the  maternal  lungs;  and  wbtncver  the  fiioctioD  cf  the  piaceiua , 


424  Experiments  showing  that  m  Hepatitis  [JuitS, 

and  the  foetal  circuUtioD  cease,  that  moment  do  the  thorax  nti 
diaphragm  commeDce  opemtion  ;   and  if  (he  placental  functioD 

.  ceaaes  for  but  a  few  miDutes,  before  the  mouth  or  nostriU  get  into 
atmospheric  air,  the  child  is  irretrievably  gone.  That  thorax  and 
that  diaplvagm,  haviog  once  begun,  must  continue  their  motion  till 
death.  The  fiist  sign  of  death  is  the  disappearance  of  respiration ; 
and  the  first  sign  of  recovery  from  asphyxia  is  a  renewal  of  reqnnt- 
tion.  It  is  not  until  God  breathes  into  the  nostrils  the  breath  <k  life 
that  man  becomes  a  living  creature ;  and  no  sooner  does  the  breath 
cease,  than  man  becomes  a  mere  lump  of  oi^nized  clay. 

Upon  this  view  of  respiration  and  nutrition,  and  upon  the  reci- 
proctty  of  their  functions,  or  rather  upon  the  subordination  of  nutria 
tion  to  respimtion,  I  have  formed  a  new  theory  of  diseases,  and  more 

.  rational  and  successful  methods  of  cure.  To  enter  upon  thissub)ect 
would  be  encroaMiing  In  kind,  as  well  as  quantity,  on  your  Jotiraal.. 
That  purgation  b  a  cure  for  melancholia  and  mania,  I  in  the  mean 
time  take  this  opportunity  of  announcing ;  both  to  secure  to  myself 
-the  discovery,  and  the  sooner  to  remove  the  most  afflicting  and  the 
most  horrible  of  all  the  sufierings  of  humanity.  The  rationale  and 
cases  shall  be  brought  forward  in  detail  ekewh^^  I  expect  shortly 
to  see  many  who  had  recommended  or  administered  a  few  doses  of 
phync  to  these  diseases  start  forth  as  claimants  of  this  discoveiy. 
I  remab,  very  respectfully,  Sir, 

Your  most  obedient  servant, 

John  Cbosk 


Mxperimeats  shotohg  thai  in  Hepatitis  the  Vrku  cmUms  «•  {^^ 
Py  Mr.  C.  B.  Rose. 

(To  Dr.  llioiiisoD.) 
BiR*  Bf,  dptti  %,  mi. 

FSBHiTme,  through  the  medium  tA  yoos  Amuds,  to  transmit 
to  its  chemical  and  medical  readers  the  knowledge  of  the  absence  oi 
urea  from  urine  not  being  confined  to  the  urine  of  diabetes  only ; 
for,  while  examining  the  urine  of  a  girl  labouring  utider  a  chronic 
inflammation  of  the  liver,  I  could  discover  no  trace  of  urea : 
indeed,  its  absence  was  as  complete  as  in  cases  of  diabetes  mellitus  ; 
and  I  have  ascertained  this  to  be  the  case  by  a  repetition  of  my 
ctperiments  on  the  urine  id  several  cases  of  acute  as  wtll  as  chronic 
inSamiaations  of  the  liver.  The  urine  operated  upon  in  acute 
hqiatids  was  rather  high  colourt^ ;  in  the  chronic  tUsease,  it  was 
pate;  it)  odour  not  so  urinous;  iu  specific  gravity  lesa  tlian  that  of 
bealthy  urine  j  and  consequently  left  a  smaller  quantity  of  extract 
when  ev^Kwated. 
Whether  the  above  state  of  the  mine  is  depeoduit  op  thft 


1813.3  ikf  Urine  conltarts  no  Urea.  42S 

dyspeptic  stomach  (iY>m  hepatitis  ooly,  or  od  every  case  of  dy»p 
pepsia,  t  have  not  yet  satisfied  myself  3  but  I  intend  puisuing  the 
suWct  with  that  view. 

.  Uoavoidably  drawn  by  this  discovery  to  turn  my  thoughts  ob  the 
nature  of  secretion  and  digestion,  I  have  dared  to  indul^  in  speca- 
lative  ideal.  That  there  subsists  a  great  connexion  between  the 
stomach  and  the  kidneys,  not  merely  sympathetic,  and  that  the 
state  of  the  urine  depends  very  much  upon  tne  state  of  the  digestive 
organs,  has  long  been  observed ;  but  that  there  existed  this  decided 
concatenation  tetweea  the  liver,  stomach,  and  kidneys,  was  not,  I 
thiokf  before  known.  As  this  coDcaieQation  is  demoostrated  by  the 
abovt  circumstance,  is  it  not  probable  that  the  kidneys  have  a 
similar  consent  of  action  with  all  the  chylopoettc  viscera  ?  And  i* 
it  too  sweeping  a  conclusion  to  draw,  from  our  present  knowledge 
f  pf  secretina  and  digestion,  if  we  say  that  it  is  probable  in  diabetes 
tnellitus  the  saccharine  quality  of  the  urine  is  dependent  on  the 
{norbid  aLlioo  of  the  Etomacfa,  and  the  absence  of  urea  from  the 
urine  on  a  deranged  state  of  the  hepatic  function  ?  Ur  to  suggest 
the  piobabili^  that  some  one  or  other  of  the  proximate  elements  of 
the  urine  is  lost,  or  a  new  one  added,  by  a  mcn'bid  action  of  one  of 
the  chylopoetic  organs?  For  instance,  what  change  in  the  urioa 
may  a  schirrbous  pancreas  produce  ?  These  inferences  must  not  be 
tolerated  until  more  data  are  produced ;  nor  should  I  have  hazarded 
f  ither  of  them,  had  I  not  some  reasuo  to  believe,  from  the  exami- 
patioD  of  tbe  urine  of  two  dyspeptic  patients,  that  the  want  of  urea 
is  observed  iri  cases  of  hepatitis  only. 

Might  not  the  want  of  urea  in  the  urine  of  persons  attacked  with 
hvdroeephalui,,  be  a  diagnostic  mark  between  bydrocephalus  idiopa- 
tnicas,  and  hydrocephalus ^roma^fretfyuncfEon  of  the  liver?  . 

It  is,  I  trustf  tlie  zenerat  opinion  of  the  physiologists  of  the 
present  day  that  the  kidneys  are  not  merely  separating  but  seerettng 
organs :  and  ihe  absence  of  urea  in  hepatitis  1  consider  as  an  addi- 
tional fact  io  support  of  the  latter  opinion ;  for  if  that  state  of  the 
stomach  consequent  on  a  morbid  action  of  the  hepatiiic  system  ia 
productive  of  a  want  of  urea  in  the  urine ;  aud  if  urea  has  never 
been  found  in  the  blood  (which  it  never  has) ;  must  we  not  infer 
that  its  elements  are  the  products  of  digestion ;  that  they,  in  • 
peculiar  state  of  combination,  are  presented  to  the  crypts  of  the 
kidueys,  where  it  is  presumed  the  secretory  power  resides,  and  th^e. 
recombined.  1  have  communicated  this  fact,  and  my  reflecti<xis  on 
it,  to  you,  in  its  unexptored  state,  merely  with  the  view  to  excite 
an  inquiiy  into,  and  an  examination  of  the  subject,  by  persons  far 
more  equal  to  the  task  than  myself. 

You  may  insert  the  following  also,  if  you  think  it  worth  notice. 
Perhaps  to  those  of  your  medical  readers  who  are  but  little  versed  ia 
chemical  analysis,  and  not  furnished  with  any  chemical  apparatusf 
end  yet  would  be  desirous  of  examining  the  urine  in  hepatitis  ooft 
only  with  the  intent  to  prosecute  the  above  inquiry,  but  aUo  to  assist; 
in  establishing  the  diagnosis  of  that  disease,  a  brief  relation  of  tbf 
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method  I  have  followed  id  my  experiments,  and  a  description  of 
the  apparatus  1  have  invented  to  operate  with,  may  not  be  unac- 
ceptablf. 

■  Dr.  Henry,  in  the  first  number  of  the  Jnnah  of  Philosophu, 
after  having  related  some  ex[}eriments  on  the  urine  discliarged  in 
diabetes  mellitus,  in  which  he  employed  the.  nitric  acid  with  the 
extract  as  a  test  of  urea,  says,  "  There  is  one  property,  however, 
of  this  substance,  originally  pointed  out  by  Fourcroy  iind  Vau- 
quelin,  which  enables  us  to  detect  urea,  even  when  present  in  sucli 
minute  quantities  as  to  escape  discovery  by  nitric  acid.  Amidst  the 
great  variety  of  animal  products,  this  appears  to  be  the  only  one 
which  is  decomposed,  when  id  a  state  of  solution,  by  the  tempera- 
ture of  boiling  water.  At  this  Ifw  degree  of  heat  its  elements,  held 
together  by  a  balance  of  affinities  which  is  easily  disturbed,  arrange 
themselves  in  a  new  order;  ammonia  and  carbonic  acid  are  gene-  • 
rated;  and  carbonate  of  ammonia  is  composed,  equivalent  in 
Weight  to  about  two-thirds  that  of  the  urea.  It  is  in  the  fluid,  there- 
fore, condensed  during  the  evaporation  of  diabetic  urine,  that  we 
are  to  look  for  traces  of  the  existence  of  urea ;  and  in  this  fluid  I 
have  invariably  found  a  sufficient  quantity  of  carbonate  of  ammonix 
to  restore  the  colour  of  reddened  litmus  paper,  and  to  precipitate 
tnuriale  of  lime."  In  my  search  for  urea  1  Iiave  generally  chosen 
this  method  by  distilling  the  urine,  and  applying  the  tesU  to  the 
condensed  fluid,  in  preference  to  the  more  tedidus  process  of  evapo- 
ration for  the  extract,  &c.  In  Dr.  Henry's  paper,  [AimaU  of  Pki-* 
losophy.  No.  1.)  and  in  his  Elements  of  Experimental  Chemistry^ 
may  be  found  information  sufficient  to  enable  any  one  to  accomplish 
the  examination  of  urine  for  the  above  purpose  with  the  necessary 
precision. 

'  Having  collected  the  condensed  Suid,  I  put  some  of  it  into  a 
trine-glass,  to  which  I  add  Kime  solutio  munatis  calcis ;  if  a  preci- 
pitate subside,  I  drop  some  acidutrf  muriaticum  into  the  liquid, 
which,  from  its  greater  specific  gravity,  passes  to  the  bottom  of  the 
glass,  comes  in  contact  with  the  precipitate,  and  a  brisk  effer- 
vescence follows,  the  decisive  test  of  the  existence  of  urea  in  the 
urine. 

Not  heiog  provided  with  retorts,  &c.  the  fo11«wing  apparatus  19 
what  1  have  constructed  to  eSect  the  distillation  of  the  urine,  and  it 
answers  the  purpose  extremely  well.  My  retort  is  a  Florence  oil' 
flask ;  to  which,  by  means  of  a  perforated  corfc,  I  adapt  a  barometer 
tube,  which  has  a  small  part  at  the  end  next  the  flask,  bent  to  rather 
an  acute  angle,  and  at  the  other  end  a  portion  sufficiently  long  that 
it  may  reach  nearly  to  the  bottom  of  the  receiver,  bent  to  nearly  s 
fight  angle,  so  that  when  the  opposite  ends  are  placed  in  their 
reipectives  places  the  tube  lies  in  an  inclined  plane.  By  means  of 
a  leather  collar  fastened  to  the  top  of  a  jar,  1  fix  in  it  a  wide 
mouthed  bottle  for  a  receiver.  The  iower  end  of  the  tube  passea 
into  this,  through  a  perforated  cork,  and  a  small  short  tube  is  passed 
into  the  receiver  to  admit  fd  the  exit  of  air.    Tfaif  cprit  ihould  be  - 
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luted  into  the  bottle ;  perhaps  putty  is  the  best  lute.  The  jar  is 
filled  with  cold  water  as  a  refrigerator  ;  but  the  principal  ^etit  in 
condemiag  the  vapour  is  a  glass  syphon  (and  so  efficient  is  it,  tiiat 
the  condensed  vapour  (alls  guttatim  into  the  receiver).  It  is  placed 
so  as  to  convej  cold  water  on  to  the  tube  which  connects  the  retort 
with  the  receiver,  and  this,  trickling  along  it,  is  received  \>j  a  large 
bason,  in  which  the  jar  and  bottle  stand.  The  tube  may  be  luted 
to  the  flask  and  bottle  with  a  stiff  dough  of  flour  and  water.  If  th« 
lute  is  not  carefully,  and  in  sufficient  quantity,  applied  around  the 
tube  where  it  passes  into  the  cork  of  the  receiver,  the  water  fiom 
the  syphon  wilt  wash  it  away,  and  into  the  receiver,  making  the 
liquid  cloudy,  and  oblige  you  to  repeat  the  process.  The  longer 
the  tube  is  to  convey  the  vapour,  and  the  larger  its  calibre,  the 
better  it  is  for  your  purpose.  The  calibre  of  the  syphon  may  be 
*  between  a  twelfth  and  a  sixteenth  of  an  inch  in  diameter.  These 
tubes  may  be  bent  in  any  form,  with  the  assistance  of  a  lamp  and 
blow-pipe,  or  a  blacksmith's  fire.  Fearful  that  my  description  of 
the  still  which  I  have  been  in  the  habit  of  using  is  not  sufficiently 
clear  to  enable  any  body  to  construct  one  by  it,  I  have  subjoined 
a  rough  sketch  of  it  as  it  appears  when  in  use.  The  readiness  with 
which  its  materials  may  be  had,  the  ease  with  which  it  may  be 
constructed,  and  the  convenience  of  such  a  simple  apparatus  to  th« 
juvenile  experimentalist,  are  things  which  I  nope  will  in  some 
measure  repay  you  for  giving  the  above  tedious  descriplion,  and  the 
following  sketch,  a  place,  which  might  have  been  occupied  by 
something  of  more  importaoce. 

I  rentaio.  Sir,  yours  most  respectfully, 

C.  B.  RosK. 


a,  the  Florence  oil-flask;  I,  the  bottle,  as  the  receiver;  c^  th« 
jar  in  which  the"  bottle  is  fixed;  d,  the  barometer  tube  to  convey 
the  vapour;  e,  the  jug  of  coldwaterj^  the  glass  syphon  j  j,  the 
baioD  ID  which  the  jar  stapds.  C  \xiqIc 
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Article  VI. 

Bsply  to  Mr.  PhiSip^s  Antmadva-sioas,    By  Mr.  Hume, 

(To  Dr.  Thomsoa.) 
SIR, 

Vf  BEN  your  correspondent,  Mr.  Phillipe,  ahall  have  finubcd  hw 
consuliatbn  with  Klaproth's  Essays  he  wiU  find  me  mdy  to 
proceed  is  my  reply.  Mr.  Phillips  has  practised  the  ait  of  garblii^ 
most  dexterously  in  his  lost  letter  to  you,  it  is  therefore  incumbent 
eo  him,  in  order  to  satisfy  your  readers  at  least,  that  he  turn  oncft 
more  to  the  Analytical  Lssays,  and  read  and  exptein  many  pu- 
■ages  which  are  more  immediately  connected  with  the  subject. 

If  Mr.  Phillips  be  uuwilling  to  perform  the  task,  or  asliamed  t9 
admit  the  truth,  I  shall  mention  a  few  of  the  iteais  to  which  J  re- 
fer, as  proofs  That  Mr.  Klaprolh  never  applied  nitrate  of  silver  as  a 
lest  for  usenic,  and  that  he  never,  on  any  occagion,  combined  it 
with  the  oxide  of  arsenic,  where  alone  it  b  so  emineotly  useful ; 
Ibr  I  never  heard  of  a  single  instance  where  the  acid  of  arsenic  had 
been  exhibited  as  a  poison  from  sinister  motives.  But  I  shsll  not 
triie.up  your  time  and  space  forther  than  to  offer  the  following 
Kferences  to  Mr,  KUprothV  work. 

Vol.  i.  p.  5(>6.  "  Both  the  solutions  of  the  arsenicat  oxide  in 
water  showed  exactly  the  same  appearances  which  are  exhibited  l^ 
any  other  aqueous  solutioH  of  arsenic."  Here  is  an  example,  where 
Mr.  Phillips  must  acknowledge  there  can  be  no  quibbling  about 
the  author's  acquaintance  with  the.  superior  efBcacy  of  silver,  for 
none  was  used.  Mr.  Klaproth  then  proceeds.  "  By  combination 
with  lime-water,  they  (the  two  solutions)  yielded  arseniale  of  lime  .- 
with  sulphurel  of  ammonia,  yellow  sulphvret  of  arsenic  (orpiment)  : 
and  the  green  pismenl  qfScwele,  with  ammomacal  oxide  of  copper." 

If  the  English  translation  here  be  correct,  I  may  remark,  that 
arseniate  of  Time  and  the  green  pigment  of  Scheele  are  incom- 
patible products  from  a  st^ution  of  white  oxide  of  arsenic  io  water ; 
an  arseniate  of  lime  must  require  th^acid  of  arsenic,  and  Schcele's 
,  precipitate  certainly  is  composed  with  copper  and  the  white  oxide 
orarsenious  aoid.* 

In  every  case- where  great  exactness  was  required  to  detect  and 
appreciate  the  quantity  of  arsenic,  I  do  not  perceive  that  Klaproth 
everapplied  silver  as  a  test.  Thus,  p,  140,  vol.  i.  no  silver  test  was 
used,  although  at  p.  142,  "  a  weak  arsenical  smell  was  perceived." 
He  speaks  of  "  a  slight  trace  of  arsenic ;"  and  some  of  it  combined 
with  the  copper^  and  some  with  the  iron."  Page  158.  "  llie  mu- 
riate of  silver  emitted  some  arsenical  vapours."  Page  160.  '*  It  is 
then  evident  that  this  ore  consists  of  silver,  iron,  arsenic,  and 
antimony."  In  the  same  place  he  notices  "  arseniated  iron." 
Page  826.  "A'  grey-yellow  sublimate"  and  **a  feint  odour  of 

•  Tbe  Eocliih  tranilBtioD  ii  lnaccnrale.  Tho  mtii  ued  by  UaproM  aM 
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arsenic  was  perceiTed;"  yet  this  sttlde  is  not  included  id  the  list 
of  component  parts.  Page  548.  The  (dution  of  rariegated  cop- 
per-ore in  nitric  acid  "  was  tried  Iiy  the  proper  re-agenls  for  nlvef* 
lead,  zinc,  arsenic,  &c."  Here  I  am  anxious  to  kn»w  what  re- 
agent or  test  Mr.  Klaproth  took  for  the  arsenic,  for,  a  more  suit- 
able and  altogether  palpable  case  for  exercising  the  silver  test  doai 
not  occur  in  either  volume.  Page  567-  "  ^te  grain  of  sublimed 
arsenic"  is  mentioned ;  "  the  arsenic  escaped  in  vapoursj" — "  the 
cobalt  (after  calcination  with  charcoal]  was  not  yet  entirely  de- 
prived of  all  portion  of  arsenic."  In  this  case,  i  must  OMerre^ 
arsenic  seems  to  have  been  deposited  in  place  of  being  dissolved  ia 
the  nitric  acid.  Indeed  tlie  wliole  of  this  essay,  the  analysis  of 
the  white  cobalt-ore,  offers  many  opportunities  which  admit  of  tbe 
silver  test ;  yet  it  was  never  employed,  certainly  from  no  other 
cause  than  that  the  authw  was  not  aware  of  the  value  of  the  silver 
as  a  test,  and  this  appears  so  evident  throngh  the  whole  of  the 
two  volumes  as  to  admit  of  no  contradiction. 

In  the  second  volume,  page  150,  the  nitric  acid  is  used  to  dis- 
solve the  olive  copper-ore,  and  the  acetate  of  lead  is  preferred  to 
collecfand  separate  the  whole  of  the  arsenic  acid;  and  this  pre- 
cedes the  next  step  the  author  tukes,  which  Mr.  Phillips,  to  serve 
lib  own  purposes,  has  separaled  from  the  whole  process  of  Mr.  Kla- 
proih,  viz.  merely  to  regenerate  what  the  author  supposed  to  be 
the  native  compound,  the  arseniate  of  silver,  described  in  the  first 
volume,  page  125 :  and  this  was  evidently  done  to  prove  that  the 
arseniate  of  lead  contained  no  sulpliate  of  lead,  and  that  the 
arsenic  found  in  the  ore  is  in  the  state  of  an  acid.  1  need  not  aaj 
that  such  conclusion  must  be  verv  uncertain  in  all  cases  where  an 
ore  has  been  subjected  to  tbe  action  of  nitric  acid.  At  page  t53, 
the  author  states  that  "  not  only  the  crude  Ofe  itself,  but  also  the 

firecipitate  obtained  from  its  nitric  solution  by  means  of  acetated 
ead,  when  reduced  by  the  blow-pipe  upon  charcoal,  give  out  a 
vapour,  which,  by  itsgarliq  smell,  sufficiently  shows  lo  be  arse- 
nical :"  query,  the  metal  or  oxide  of  arsenic  ?  The  last  example 
which  Mr.  Kfaproth  gives  us  in  his  very  excellent  and  most  valuabla 
essays,  in  which  the  arsenic  is  found,  is  in  the  pharmacoliie. 
Here  it  will  be  seen  that,  afterall  tbe  auihor'sexperience,  including 
that  analysis  quoted  by  Mr.  Phillips,  he  6xes  upon  the  acetate  of 
lead  alone  for  detecting,  separating,  end  ascertaining  the  arsenic 
acid;  not  a  word,  or  the  slightest  allusion  to  a  silver  test ;  nor  n 
there  a  single  syllable,  or  the  most  trifling  hint  from  Mr.  Klaproth, 
in  any  part  of  bis  work,  to  induce  an  operator  to  prefer  ulver  to 
lead  as  a  test  for  white  atsenic. 

It  is  with  much  difBdence  and  hesitation  that  I  offbr  any 
observation  on  the  wotks  of  such  a  celebrated  master  as  Kla- 
proth.  It  appears,  however,  that  on  many  occasions  the  true 
atate  in  wJiicb  the  arsenic  previously  existed  in  the  ore  was 
Dot  completely  demonstrated  fay  subsequent  experiments  j  tar, 
bj  employing  nitric  acid  in  almost  every  instance,  tbe  metal 
tiecsme  ociaified,  and*  coDsequeotly,   its  primitive   and  m^ 
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simple  form  entirely  changed.  I  hBve  occajionally  analyzed  mlny 
tnioenils  in  which  arsenic  made  a  prominent  ingredient,  and 
these  were  fint  treated  by  the  followii;^  procesc^  which  I  found  to 
be  very  nuccessful  a>  a  preliminary  operation.  I  boiled  the  pul- 
verized ore  in  a  solution  of  subcarbonate  of  potash,  and  when  the 
aolution  was  filtrated  and  allowed  to  cool,  a  sufficient  quantity  of 
acetic  acid  was  added  to  satumie  the  solution.  In  all  these  examples 
I  never  discovered  any  sign  of  arsenic  acid ;  for,  on  presenting  a 
piece  of  dry  nitrate  of  silver  (lunar  caustiq)  to  the  surface  of  the 
solution,  I  invariably  procured  a  bright  yellow,  and  not  a  red  or 
^icA'Coloured  precipitate.  This 'method,  as  far  as  I  can  learn,  has 
not  been  practised  by  any  other  pcnon,  I  may  therefore  take  thi* 
occasion  to  claim  it  as  peculiarly  my  own.  1  have  had  no  oppor- 
tunity to  analyze  the  red  arseniate  of  silver,  or  any  other  arseniate^ 
but  I  have  little  doubt  that,  if  such  a  compound  be  submitted  to  the 
same  process,  the  result  will  be  equally  satisfactory,  and  that  a  hrick~ 
red  coloured  precipitate  would  coufirm  my  anticipation  of  one  com- 
.poneot  part  of  such  a  mineral  sulntance  being  the  acid  of  aiseoic. 
.  In  regard  to  the  nitrate  of  barytes,  that  its  solution  is  immiscible 
with  nitric  acid,  and  that  the  method  employed  by  many  cheoiists^ 
before  my  paper  was  published,  namely,  to  purify  the  nitric  acid 
by  adding  the  solution  of  this  salt,  is  ateurd  and  ineffectual,  I  re- 
peat, that  all  I  have  said  on  that  subject  will  defy  Mr.  Phillips's  best 
efforts.  Dr.  Duncan,  jun.  has  read  my  papers,  and  evidently  draws 
a  very  different  inference  from  my  communication,  and  this  Mr. 
Phillips  may  see  in  the  "  Edinburgh  new  Dispensatory;"  it  there- 
fore remains  with  Mr.  Phillips  himself  to  explain  what  M.  Bouilloa 
Lagrange  and  Dr.  Sivediaur  mean  by  aclae  nitrique.  Before  I 
cloie  this  letter,  allow  me  to  observe,  that  the  word  larytic  is 
omitted  by  Mr.  Phillips  in  the  quotation  from  me,  in  one  part  (rf 
his  last  tetter  j  and  I  may  here  add,  that,  to  serve  his  own  cBuse> 
he  made  a  material  and  very  gross  omission  of  this  kind,  in 
his  observations  respecting  the  compound  extract  of  colocynlh,  in 
what  has  been  termed  His  acute  work  upon  the  pharmacopoeia, 
where  he  confounds  proof  spirit  with  the  tincture  espressed  from 
the  colocynth,  which  must  be  charged  with  vegetable  mucikge 
and  other  principles,  and  therefore  it  can  no  longer  be  considered 
as  a  proof  spirit. 

I  am  truly  sorry,  Sir,  to  have  occupied  your  Journal  by  such  an 
DDorofitable  subject,  1  trust,  however,  that  the  present  communi- 
cation  will  be  not  altogether  uninteresting  to  your  readcnT  The 
only  apology  I  can  make  is  founded  upon  the  very  illiberal,  and,  I 
may  add,  unfriendly  language  in  the  latter  part  of  Mr,  Phillips's 
£rst  letter,  which  is  evidently  written  with  a  view  to  injure  jny 
character.     I  remain.  Sir,  your  very  obedient  servant, 

tone  Jen,  ^praiS,  IBIS.  JoS-  HoMK. 

fThe  editor  hopes  that  neither  of  the  gentlemen  concerned  will 
continue  this  dispute  any  longer,  as  it  is  evidently  fast  sinking  into 
personal  iovective.l  -  ,-  ~  i 


ISIS.]        Remarks  on  the  Pheaonuna  of  Galvaniim,    ,         431 

Article  VII. 

Remarks  on  the  Phenomena  of  Galuanism. 

In  the  preiient  fluctuat'mf;  state  of  galvanic  theories,  when  such 
a  variety  of  of  inions  are  offered  for  our  consideration  i  it  may  &irly 
be  concluded  ibat  every  hypothesis  will  be  noticed  in  proportion  to 
its  plausibility.  1  shall  therefore  endeavour  to  place  tlie  subject  in  « 
ditlVreni  point  of  view  from  any  yet  published ;  after  having  made  a 
few  remarks  on  several  opinions  that  have  been  brought  forward  to 
account  fur  the  various  galvanic  phenomena. 

Wiicu  Volta  otfered  bis  simple,  yet  ingenious,  electrical  theoiy, 
to  illustrate  the  effects  of  the  galvanic  pile,  or  battery,  it  appeared 
tolr'mbly  satisfactory :  but  as  galvanic  facts  became  more  numerous, 
and  exhibited  such  a  novelty  of  character  and  principles,  the  views 
of  this  eminent  philosopher  were  too  circumscribed  to  embrace  the 
great  number  of  results  that  were  brought  to  light  by  the  rapid 
advance  of  this  branch  of  philosophy.  Although  the  opinions  of 
Volta  were  too  circumscribed  to  keep  pace  with  the  discoveiics  in 
galvanism,  still  they  were  too  ingenious  to  remain  unnoticed,  and 
therefore  have  been  remodelled  by  several  philosophers  in  this 
country,  as-well  as  in  other  parti  of  Europe.  In  these  alterations 
the  ideas  of  Volta  have  been  generally  retained,  as  for  as  respects  the 
electrical  character  of  the  galvanic  Buid;  but  some  writers  have 
differed  from  him,  by  supposing  that  the  galvanic  fluid  ia  brought 
into  action  by  the  chemical  agency  of  the  acid,  or  saline  solution, 
nsed  in  the  pile  or  battery,  and  not  merely  by  the  contact  of  dissi- 
milar metats,  as  Volta  had  supposed ;  consequently  they  have  been 
obliged  to  ascribe  di&erent  laws  to  this  fiuid  from  those  which  were 
jDiiintained  by  that  philosopher. 

In  pursuing  the  subject  of  galvanism,  it  is  extremely  dtfGcult  to 
follow  the  many  peculiar  laws  of  action  that  this  electrical  view  of 
the  science  enjoins,  and  still  more  difficult  to  reconcile  all  the  gal- 
vanic results  to  those  principles. 

To  any  one  well  acquainted  with  the  laws  of  electricity,  it  must 
appear  very  Improbable  that  the  negative  and  positive,  or  resinous 
and  vitreous,  state  of  the  opposite  wires  of  a  battery,  on  which  the 
most  interesting  phenomena  are  said  to  depend,  can  be  obtained 
when  they  are  placed  in  a  solution  that  is  a  conducting  medium: 
and  that  these  phenomena,  which  are  supposed  to  depend  on  the 
contrary  electrical  states  of  the  wires,  should  become  more  powerful 
as  the  conducting  power  of  this  medium  Is  increased ;  is  a  result 
that  cannot  be  reconciled  to  any  well  known  electrical  principle. 
By  transidering  the  galvanic  phenomena  agreeably  to  the  popular 
theories  of  electricity,  we  muit  infer  that  many  results  depend  on 
laws  the  very  reverse-of  simplicity ;  for  according  to  Dr.  Franklin's 
'tiypolbesis,  we  must  suppose  when  the  battery  is  ia  action  that  there 
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it  a  redundancy  at  one  end,  and  a  deGciencv,  or  leaa  than  the 
natural  quantity  of  this  fluid,  at  the  oppoaite  end  of  the  galvanic 
•rrangement ;  and  we  are  likewise  required  by  the  same  authority  to 
believe,  that  the  iadividual  particles  of  this  fluid  are  violently  re- 
pulsive of  themselves;  and  yet,  with  this  repulsion  towards  each 
other,  tliey  crowd  and  condense  themselves  at  one  end  of  the  battery, 
although  every  part  of  this  galvanic  combination  is  a  cooductiug 
medium.  The  other  popular  electrical  theory  admits  of  two  distinct 
fluids,  the  particles  of  which  are  supposed  to  be  strongly  repulsive 
of  those  of  their  own  kind ;  but  at  the  same  time  are  violently 
attractive  of  the  particles  of  the  contrary  fluid. 

In  the  application  of  thb  theory  to  illustrate  the  action  of  the 
voltaic  battery,  we  are  led  to  believe  that  the  electricities  of  the 
battery  are  separated,  that  the  particles  of  the  vitreous  fluid  are 
collected  at  one,  and  the  particles  of  the  resinous  fluid  are  collected 
at  th^  c^posite,  end  of  the  battery.  Therefore  if  we  follow  the 
changes  that  must  take  place  according  to  this  theory,  they  will 
appear  truly  extraordinary ;  for  these  contrary  fluids,  which  are 
supposed  to  have  so  great  an  attraction  for  their  opposite  kind,  must 
have  passed  each  other  in  their  progress  from  one  part  of  the  battery 
to  the  other,  and  have  collected  in  great  quantities  at  the  contrary 
ends,  although  the  particles  of  each  fiuid  thi^s  collected  are 
violently  repulsive  of  themselves. 

The  above  results,  agreeably  to  this  theory,  take  place  in  the 
battery  while  every  part  is  a  conducting  medium,  which,  according 
to  all  the  well-known  laws  of  electricity,  would  counteract  any  such 
unnatural  accumulation.  These,  as  well  as  other  complicated  diffi- 
culties, must  have  been  evident  to  every  one  who  has  paid  attention 
to  electrical  theories ;  and  several  writers  buve  substituted  a  phraseo- 
logy that  gives  a  more  specious  iilustmtion  to  certain  results,  hut  at 
the  same  lime  involves  the  whole  subject  iti  greater  obscurity ;  for 
BD  attempt  has  been  made  to  explain  some  of  the  most  interesting 
effects  in  galvanism,  by  what  are  termed  "  electrical  enersles," 
without  supposLig  the  existence  or  action  of  any  distinct  galvanic  or 
electric  matter. 

.  This  vagus  and  general  notion  may  give  a  plausible  solution  to 
the  transfer  of  small  bodies  through  a  fluid  medium,  by  supposing 
.that  the  electrical  character  of  the  wires  from  the  battery  influences 
and  gives  a  similar  character  to  the  particles  of  the  fluid  medium 
that  come  in  contact  with  them,  and  that  these  portions, of  the 
medium  influence  or  give  a  corresponding'  electrical  character  to 
their  adjoining  particles.  That  this  communicating  principle  of  this 
electrical  energies  may  extend  itself  through  the  whole  of  the  me- 
dium, and  produce  the  transfer  in  question,  does  not  appear  very 
improbable :  but  this  principle  will  not  readily  explain  the  heating 
and  melting  of  steel  wire  when  placed  in  the  circuit  of  the  battery; 
for  we  can  scarcely  imagine  that  the  particles  of  a  steel  wire  ten  or 
'  twelve  inches  long,  which  are  evidently  held  together  by  a  stronger 
cohesive  force  than  the  particles  of  any  other  body  la  nature,  can  be 
3  t..(Hv;;[c 
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heated  red-hot  and  torn  asunder  merely  by  the  wires  from  the  bat* 
tery  being  in  (xintrary  electrical  states,  without  imparting  any  active 
matter  to  the  wire,  which  must  be  ihe  case  if  we  do  not  admit  ihe 
.  existence  and  circulation  of  the  galvanic  fluid  or  fluids. 

Several  other  difficultiea  might  be  mentioned  that  must  attend 
this  electrical  view  of  (he  science;  but  a>  the  chief  object  of  this 
communicatiop  is  the  introduction  of  views  which  ajnwar  more  cod- 
•tstent  with  the  general  pjieoomena  of  galvanism,  and  not  (he  refu- 
tation of  previous  opinions,  it  will  not  be  necessary  lo  dwell  un  any 
other  particulars.  When  wc  impartially  reflect  on  the  many  im- 
portant facts  offered  for  our  consideration  by  (he  present  advanced 
state  of  galvanism,  and  observe  (lie  great  degree  of  ingenuity  dis- 
played in  the  application  of  various  theories  to  account  for  the 
numerous  gnlvumc  phenomenx,  we  must  feel  disappoin(ed  ai  the 
little  theoretic  satisfaction  that  has  been  ubtainerl  from  the  know- 
ledge of  so  many  iiitert;3ting  facts^  and  the  united  efforts  of  so  much 
ingenious  labour,  and  be  Ted  to  infer  that  the  chief  cause  of  thii 
disappointment  has  been  the  adoption  of  principles  that  are  incom- 
patible with  the  physical  operations  of  Nature. 

The  speculations  of  the  celebrated  Franklin,  perhaps,  unfortu- 
nately gave  too  specious  a  fecility  to  his  electrical  illustrations,  as 
they  appeared  to  explain  in  a  tolerable  manner  all  the  electnc  facts 
that  were  known  at  the  period  he  lived  j  but  they  ascribed  laws  of 
action  to  the  electric  matter  that  involved  the  subject  in  complete 
mystery ;  for  results,  that  seemed  to  open  an  extensive  field  for 
inquiry,  were  illustrated  by  principles  that  were  beyond  the  limits 
of  human  comprehension,  and  in  a  great  measure  superseded  the 
necessity  of  an  experimental  investigation.  After  a  view  of  these 
diSiculties,  our  attention  is  naturally  invited  to  (he  increasing  pro-r 
bability  that  these  galvanic  agents  have  characters  and  qualities  less 
mysterious  than  has  been  generally  imagined,  and  that  their  prin- 
ciples of  action  arc  uniformly  consistent  with  the  general  laws  of 
matter.  Although  it  is  evident,  from  our  present  imperfect  know- 
ledge of  galvanism,  that  every  hypothesis  must  be  incomplete,  still 
there  seems  to  be  a  number  of  well-known  facts  that  are  worthy  of 
particular  attention ;  and  if  an  opinion  is  formed,  having  a  judicious 
reference  to  these  circumstances,  it  may  hasten  the  developement 
of  that  chain  of  experimental  results,  on  which  a  correct  and  com- 
plete system  of  galvanism  will  be  ultimately  established.  By  atten- 
tively considering  the  action  of  the  vohaic  battery,  I  have  been 
induced  to  suppose  that  two  galvanic  fluids  are  generated  during  the 
process,  consisting  of  a  large  portion  of  caloric,  and  two  distinct 
and'  highly  attenuated  bases,  that  partake  of  an  oxygenous  and 
hydrogenous  nature  ;  and  in  this  communication  I  shall  endeavour 
to  point  out  the  reasons  that  led  to  this  supposition,  hoping  they  wilt 
nimulate  some  other  person  to  extend  tiie  investigation  agreeably  to 
this  view  of  the  subject.  Inpursumg  this  investigation,  our  illus- 
tration must  in  a  great  measure  depend  on  deductions  drawn  from 


aniilDgies ;  and  as  these  remarks  have  aparticnUr  alliui^fo 


4S4  RmaHu  m  the  PhenemiM  tf  Galvajnm.        pOMfe, 

tbs  sinliluiijr  of  character  there  is  between  Kmifl  of  the  gsMoai 
iKidks  tnd  the  galvania  fluids,  a  general  view  of  those  analogiei 
irill  be  found  oF  consldeisble  adraDt^;e  (broughoat  the  ttioat  obscure 
and  difficult  part  of  the  inquiry. 

If  a  aniled  streatn  of  as  jgen  and  h  jdrogen  gases  be  lighted,  and 
Uown  upon  bocKes  that  are  even  difficult  of  combustion,  they  mil 
be  quidily  cooMmed  by  the  continued  action  of  these  gases ;  and  it 
is  also  a  fact,  that  when  the  two  galnnic  flaidi  aie  thrown  upcm  the 
sane  class  of.  bodies  they  will  produce  similar  effects.  In  the 
common  and  regular  process  of  combuitioa  the  presence  of  oxygen 
is  indispensably  necessary  j  but  when  the  boifies  to  be  burnt  aiv 
placed  in  a  gas  that  contains  no  oxygm,  or  even  in  an  exhausted 
receiver,  they  may  be  oonsamed  by  the  agency  of  the  galrantc 
fluids. 

When  a  galvanic  battery  acts  in  the  most  powerful  manner,  paf- 
ticularly  in  the  display  of  its  chemical  energies,  there  is  a  ringular 
ct^cidence  of  results  during  its  action  that  is  worthy  of  notice,  for 
«  part  of  the  water  in  the  battery  a  decomposed,  and  at  the  same 
time  two  galvanic  fluids  appear  to  be  liberated  from  the  haitery, 
whoee  character,  in  many  other  instances  besides  those  just  men- 
tioned, bears  a  strong  lesembbnce  to  the  two  gases  obtamed  fitom 
tbe  decomposition  of  wato-. 

At  present  we  may  not  be  able  to  comiH^end  clearly  the  law  hf 
which  these  newly  discovered  galvanic  combinations  are  ^aerated  ; 
but  if  we  follow  the  evident  cbangu  thM  wnler  ande^oes  by  its 
union  with  diflmnt  portioDs  of  caloric,  we  may  perhaps  venture  tt> 
'  infer  that  thete  galvanic  ^mts  are  generated  during  the  action  of 
the  battery  by  a  principle  somewhat  BimiUr. 

Water  in  its  solid  form,  or  character,  of  ice,  Es  united  compar»- 
tiively  with  a  small  quantity  (^  caloric,  when  combined  with  a  lai^get 
portion  of  this  agent,  it  obtains  the  liquid  state  :  but  if  united  to  a 
■till  greater  portiOD,  it  Bnames  the  character  of  steam,  and  oftea 
displays  a  mechanical  force  (hat  is  as  singularly  striking  u  the  power 
of  the  galvanic  fluids.  By  the  aj^icaiion  of  a  greater  degree  of 
heat  than  wbat  is  necessary  for  the  changes  already  stated,  the  con* 
■tituent  parts  of  water  become  separated,  and  assume  the  state  of 
two  invisible  gases,  whose  peculiarities  approximate  much  nearer 
the  character  of  the  galvanic  6uids  ;  for  the  fsct  that  oxygen  and 
hydrogen  gases  mixed  in  proper  quantittes  enter  into  oombustioi^ 
when  sufficiently  influenced  by  heat  or  a  mechanical  force,  presents 
a  strong  feature  of  those  agents ;  as  it  is  more  than  probable,  from 
the  velocity  With  which  tbe  galvanic  fluids  move,  thaf  in  many 
Instances  they  produce  a  high  dtgree  of  temparature  by  their 
mechanical  action  upon  each  other,  and  the  bodies  that  impede 
their  free 'circulation,  which  givca  ri»e  to  their'conibastible  energies. 

Although  a  variety  of  circumbtances  already  mentioned  appear  to 
support  tlie  idea  that  tlie  bases  of  the  galvanic  fluids  are  derived 
from  the  liquid  in  the  battery,  and  partake  of  an  oxygenous  and 
hydiogenons  nature  }  still  it  is  extremely  probable  that  these  newly 
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discovered  compounds  are  formed  by  a  veiy  different  union  with 
^caloric  from  that  which  takes'place  in  the  formation  of  cn^gen  and 
hydrogea  gases^  as  we  bare  not  the  least  evidence  that  the  greatest 
poasible  attenuation  we  could  obtain  by  the  application  of  heat  to 
these  gases  would  impait  to  them  any  electrical  energies. 

If  we  lake  into  c<»tsideratioD  the  subtile  and  active  nature  of 
caloric,  and  compare  it  with  the  moet  attenuated  gaseous  bodies  yet 
known,  we  shall  see  the  probability  that  other  compounds  of  this 
nature  may  be  formed  by  the  action  of  various  chemical  and  meclub- 
nka)  forces,  that  must  hold  a  rank  between  gaseoua  bodies  and 
caloric ;  and,  aecordir^  to  the  established  rules  of  analogv,  arc 
likely  to  be  endowed  with  energies  strongly  resembling  the  powen 
of  tlie  galvanic  fluids.  TIk  idea  that  a  class  of  higbly  attenuated 
compound  bodies  holds  a  place  between  well-known  gaseous  bodies 
artd  caloric,  deserves  perhaps  more  attention  from  its  reasonableness) 
than  any  direct  evidence  we  at  present  possess;  as  we  cannot  &iirlj 
auppose  that  this  agent,  which  in  its  active  state  converts  the  hardest 
and  cloKst  meiab  into  vapour,  and  can  by  its  influence  change  a 
solid  mass  of  ice  into  two  combustible  gases,  sbould  lose  this  trans'- 
forming  power  exactly  at  the  point  where  it  gives  these  bodies  this 
gaseous  character,  when  there  is  evidently  such  a  wide  difference 
between  the  comparatively  dense  nature  of  these  gases  and  cabric. 
If  we  admit  the  probable  esistence  of  these  highly  etteouated 
comppunds,  no  results  can  be  more  reasonably  expected  from  their 
ftction,  than  some  of  the  efifects  we  obtain  by  galvatiisin  ;  as  com- 
binations partaking  of  a  small  portion  of  oxygen  and  hydrogen, 
intimately  combined  with  a  large  quantity  of  caloric,  muit  partake 
in  a  great  degree  of  its  active  and  penetrating  nature,  while  their 
.  bases  are  calculated  to  produce  many  similar  effects  to  those  which 
are  obtained  by  the  energies  of  the  galvanic  iluidi.  This  appears  a 
simple  mode  of  accounting  for  the  production  of  what  are  termed 
the  galvanic  fluids ;  and  the  principle  by  which  they  seem  to  obtaia 
their  energies  appears  consistent  with  the  idea  that  they  are  gene* 
Fated  by  the  action  of  the  battery.*  When  a  galvanic  aunbinadoa 
produces  a  strong  chemical  action,  these  fluids  are  gireti  out  in 
great  abundance,  attd  it  is  not  improbable  that  they  are  propelled 
along  the  conducting  circuit  by  the  high  degree  of  elasticity  which 
every  succeeding  portion  obtains  at  the  point  of  generatiiHi.  la 
some  experiments  made  to  show  the  transfer  of  acid  and  alkaline 
bodies  by  the  galvanic  influence,  the  results  obtained  seem  inti- 
mately connected  with  this  part  of  the  inquiry,  as  they  evidently 
point  out  two  opposite  galvanic  currents,  and  su[^>ort  the  above 
opinions. 

Ilie  experiments  were  made  by  using  two  small  gold  conical 
cups ;  in  cnqc  was  placed  a  solution  of  the  sulphate  of  potash^  and 

•  la  Aae  reiBarki  we  btirr  loppaicd  Ili«ga1*anic  fluid)  to Ae  prodMcd  bj  a 

dTM^  cbcMical  MliiAi  t  bnl  m\ita  oblaiDMl  wilhoDt  tbl%vi<ileDt  uctuia,  tk«lr  cb*- 

ncUr  &p|>riMu;h(i  mach  nearrr  to  cominoa  electricity,  and  will  be  coDiid«ed  wilk 

freatcr  ptopdMy  under  a  more  {cnrral  view  tit  tbe«iibjctt.  i^  -,(,  )i^)q  |^ 
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in  the  other  pure  water,  and  the  limiid  in  the  two  vessels  was  united 
by  tnoistenea  amianthus;  when  the  cup  in  which  the  saline  mixtur* 
was  put  was  galvanized  positively,  and  (he  other  cup  negatively,  the 
solution  in  the  positive  cup  was  soon  found  to  have  acquired  a  con- 
siderable degree  of  acidity,  while  tlie  potash  of  the  solution  was 
transferred  to  the  cup  that  contained  the  pure  water.  But  when 
that  cup  which  contained  tlie  saline  mixture  was  galvanized  nega- 
tively, and  the  other  positively,  the  potash  was  left,  and  the  acid 
portion  transferred  lo  the  other  cup,  clearly  showing,  when  a  solu- 
tion which  contains  an  acid  and  an  alkali  is  decomposed  by  the 
action  of  the  galvanic  fluids,  that  the  positive  6uid  transfers  the 
alkaline,  and  the  negative  fluid  the  acid,  part  of  the  solution. 

This  transfer  of  an  acid  substance  through  a  fluid  conducting 
medium,  from  the  negative  to  the  positive  wire,  appears  the  most 
conclusive  fact  ever  published  in  favour  of  two  distinct  electric  or 
galvanic  fluids ;  as  we  cannot,  on  any  rational  principle,  explain 
this  transfer  of  matter,  if  we  sup|>ose  the  wire  called  the  negative 
wire  to  be  deflcieot  in  galvanic  electricity,  and  supplied  by  a  current 
passing  from  the  opposite  or  positive  wire, 

The  various  results  attending  the  heating  and  melting  ot  steel 
wire  when  placed  in  the  galvanic  circuit  also  support  the  idea  of 
two  opposite  galvanic  currents.  These  eflects  most  probably  arise 
from  the  two  opposite  currents  not  having  room  to  pass  etch  Other, 
freely  along  the  small  steel  wire  ;  and  their  action  upon  each  other, 
gives  birth  to  that  combustible  energy  which  their  constitutional 
character  is  calculated  to  supporU  Although  we  are  furnished  with 
such  strong  evidence  that  there  are  two  different  and  opposite  gal- 
vanic currents  in  most  experiments ;  yet  it  must  seem  rather  extra- 
«rdinary  that  these  fluids  should  pass  each  other  in  contrary  direc- 
tions, when  each  fluid  is  generally  supposed  to  have  so  great  an 
attraction  for  the  opposite  kind,  as  in  most  instances  to  produce 
combustion  by  the  violence  and  rapidity  of  their  union.  These 
remarks  naturally  introduce  another  very  interesting  question,  viz. 
What  evidence  have  we  that  the  galvanic  or  electric  fluids  have 
such  a  strong  attraction  for  each  other  ?  Hut  as  an  inquiry  into  this 
question  b  not  necessary  for  my  present  purpose,  1  shall  defer  it 
utitil  another  opportunity.  In  the  Investigation  of  any  difficult 
subject,  when  we  have  no  clear  and  positive  evidence  to  direct  our 
ctmclusions,  we  must  apply  to  the  aid  of  analogy,  and  take  advan- 
tage of  the  most  apprupriaie  facts  which  the  present  state  of  the 
subject  furnish  for  our  consideration.  By  the  rapid  union  of  oxygen 
and  hydrc^en  gsses,  we  obtain  results  that  resemble  most  of  ih« 
combustible  effects  of  galvanism  ;  still  we  know  the  two  gases  show 
so  atrong  signs  of  attraction  for  each  other,  without  the  application 
of  an  extra  portion  of  heat,  or  a  mechatiical  force ;  may  we  not 
therefore  infer  that  it  is  by  a  similar  law  that  the  galvanic  fluids 
unite  and  produce  their  combustible  effects ;  for  although  their  con- 
irituttonal  nature  wilb  allow  them  to  pass  each  other  in  a  complete 
galvairic  ciicuit,  yst  when  they  rush  upon  each  otLec  from  the 
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opposite  wim  of  s  battery,  which  are  the  terminatiag  pointi  of  a 
broken  circuit,  the  mechanical  action  resulting  Irom  their  contrary 
forces  mny  induce  them  ta  unite  with  such  rapidity  as  lo  render 
nanifest  all  their  combustible  energies.  This  principle  of  action, 
and  the  prolmbiliiy  that  the  bases  of  the  galvanic  fluids  partake  c^ 
an  oxygenous  and  hydrogenous  nature,  will  enable  us  to  form  a 
tolerably  correct  idea  uf  the  cumbusiible  effects  of  galvanism  ;  but 
the  most  perplexing  results  nttcuding  tlie  galvanic  phenomena  are 
said  to  be  the  invisible  transfer  uf  difierent  bodies  through  nrioui 
fluid  media. 

From  the  vietT'we  have  taken  of  the  subject  there  must  be  at 
the  same  time  a  distinct  fluiil  quitting  the  end  of  each  wire  that 
proceeds  from  the  battery,  when  they  are  placed  in  an  imperfect 
conducting  fluid  medium  ;  and  to  keep  up  the  evident  circulation, 
each  fluid  must  endeavour  to  giiin  the  wire  opposite  to  tlie  one  it 
has  quitted)  it  is  therefore  highly  probable  that  the  opposing  forces 
of  these  contrary  current"  of  the  galvanic  fluids,  give  rise  to  their 
powers  of  decomposition,  rendered  so  manifest  at  the  end  of  each 
conducting  wire  of  a  battery. 

These  general  conclusions  give  us  a  new  hypothetical  view  of 
the  galvanic  phenomena,  the  truth  or  correclneu  of  wliich,  will  be 
the  best  ascertained  by  its  application  to  espLiin  what  are  termed 
the  most  perplexing  results  in  galvanism. 

In  attempting  tu  account  for  the  invisible  transfer  of  acid  and 
alkaline  matter  through  various  fluid  media,  and  the  appearance  of 
oiygen  and  hydrogen  gases  at  the  opposite  wires  of  a  battery, 
when  separated  by  a  column  of  water  some  feet  in  length,  the 
correctness  of  this  hypodicsis  will  be  put  to  a  tolerably  fair  trial. 

If  we  consider  the  characters  we  have  attributed  to  the  galvanic 
fluids,  the  invisible  transfer  of  this  acid  and  alkaline  matter  in 
oppoute  directions  appears  consistent  with  the  view  we  have  taken 
of  the  subject :  for  U  the  base  of  the  positive  fluid  partakes  of  an 
oxygen  nature,  this  fluid  will  probably  convey  lo  the  negative 
wire,  by  the  influence  of  ufbnity,  the  alkaline  part  of  any  saline 
solution  whicli  is  decomposed  at  the  positive  wire,  and  dq)0sil  the 
greater  portion  of  this  transferred  matter  at  the  negative  wire, 
when  it  enters  that  metallic  part  of  the  circuit. 

We  have  supposed  also  that  the  base  of  the  negative  fluid  may 
partake  of  an  hydrogenous  or  alkaline  nature,  consequently  thu 
fluid  may  by  the  force  of  affinity  convey  the  acid  portion  of  any 
saline  solution  decomposed  at  the  negative  end  of  the  battery, 
towards  the  positive  wire ;  and  there  deposit  this  acid  matter,  when 
it  enters  the  metallic  part  of  the  circuit;  and  this  escfaanging 
process  most  probably  goes  on,  until  the  alkaline  part  of  the  solu- 
tion is  collected  round  the  negative  wire,  and  the  acid  portion  of 
the  same  compound  is  collected  round  the  positive  wire  of  the 
battery.  On  tnis  principle  we  may  account  for  the  appearance  of 
oxygen  and  hydrogen  gases  at  the  opposite  wires  of  a  batteiy, 
though  separated  by  several  feei  of  water.  C  \->no|p 
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When  WBter  ii  dccompceed  by  the  ^Ithiuc  action,  and  two  dis- 
tinct gases  apfiear  at  the  oppoelte  wiret,  tlthou^  separated  bjr  such 
a  body  of  water,  one  of  tnese  gases  miK^  have  been  transferred  in 
an  invisible  manDer  from  one  wire  to  tbe  other,  or  tlie  water  must 
have  been  decomposed  at  each  wire,  and  the  constituent  poniom 
which  do  not  appear  at  the  point  of  decompoaiiion  must  have  be- 
come so  iix  changed  and  influenced  by  tbe  fluids  from  tlie  battery, 
as  to  have  passed  with  them  throogh  the  water  in  an  invisible  state. 
This  latter  opintoti,  though  rather  novel,  is  afrreeable  to  what  ha> 
been  udvanced,  and  is  strongly  corroborated  by  the  transfer  of  other 
substance;,  as  well  as  those  juEt  mentioned.  By  keeping  in  view 
tlie  preceding  illustration  ot  galvanic  effects,  it  will  appear  that 
the  liydroecn  of  the  water  decomposed  at  the  po^tive  end  of  the 
battery  will  be  transferred  by  the  positive  fiuid  towards  the  nega- 
tive wire,  and  there  liberated :  and  that  the  ox^«n  of  iliat  por- 
tion of  water  decomposed  at  the  negative  end  of  the  battery  will 
be  transferred  by  the  negative  fluid  to  the  pontive  wire,  and  be 
there  liberated  ;  and  ascend  through  the  water  in  tbe  character  of 
oxygen  and  liydrogca  gases. 

These  inferences  arc  luppOTted  by  the  fact,  that  all  the  bo£ea 
collected  and  lii>crated  round  each  wire  of  a  battery  possess  such 
^■racteristic  propunies  asare  likely  to  be  influenced  1^  the  attractive 
affinity  of  the  galvanic  fluids ;  if  we  admit  that  these  fluids  possess 
the  constiiuent  oatuie  ascribed  to  tbem  in  this  commuiiicBtloD.* 

Tbe  positive  evidence  we  have  that  the  movt  dense  bodies  caq 
be  tiansformed  by  the  agency  of  caloric  to  assume  bo  vatoj  cha- 
racters, naturally  suggeGts  the  idea,  that  a  great  variety  oi  com- 
binationG  may  take  place  by  its  union  with  the  constituent  parts  of 
water,  which  arc  still  unbiiown ;  and  no  products  are  more  likely 
to  be  among  this  class  than  those  elastic  compounds  which,  in  aH 
probability,  form  the  galvanic  fluida ;  as  they  seem  a  link  betweeti 
well  known  geseous  bodies  and  caloric,  by  partaking  of  the  oott- 
Btitutional  character  of  tbe  one,  and  (he  action  and  subtle  tuture 
of  the  other.  Nor  is  it  improbable  but  both  the  electric  and  gal- 
vanic fluids  will,  at  sotne  advanced  period  of  these  sciences,  he 
considered  merely  aa.  a  newly  discovered  class  of  peculiar  gaseous 
bodies,  sufficiently  attenuated  by  various  degrees  of  caloric  to  ^v« 
them  different  electrical  energies. 

It  is  not  the  remits  mentiooed  in  thb  paper  only  that  support 
this  mode  of  reasonii^,  fur  tbe  whole  series  of  regular  galvanic 

*  fn  a  tmalt  ena;  I  lately  pnbliibed  od  Hcctriciiy,  I  hnre  cirdrBTiMred  ta 
Atm  tke  probability  that  the  electric  flnid>  eidled  by  tke  macliiue  csMiU  of  a 
large  qsaiitila  ef  coJaric  iatiaiaUly  uailed  lo  ■  tmall  [lortioa  of  oiy^en  and 
■itrote"  nblanpd  from  lh>'  almoiph^re  by  ^lie  iiirchaniral  actian  of  the  cylinder 
SDd  rubber.  Ptrhaps  if  ttie  machine  was  so  constTurird  thai  tttn  iryllnder  co«ld 
be  ainTnuDded  and  vorlcrd  alteraalHy  in  direrest  Viodi  of  gai,  tite  rlMtria  flnidi 
excited  under  llifte  circiimMHiKPt  might  diiplay  a  TBriety  in  tbejr  cbemicat 
aclioD  Ibat  would  lead  to  lome  iuleieiliiie  rebuilt ;  und  it  is  not  eitremely  Impro- 
Wblc,  but  Itiat  The  fialvanlc  fluldi  woold  alio  manifett  came  variety  of  c^iacUr, 
if  they  wet« ucilcd  by  dlfferciK agaau-prafwlj' calcaMDl  Ew  tuba pa^we. 
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eflecti,  u  well  ti  sercral  uomalies,  mod  to  pt»Dt  at  BQmr^o^  of 
this  Dftture';  and  as  opioioDi  formed  agreeably  to  tbis  view  of  the 
subject  will  accouDt  for  moit  of  tb^  g^Taaia  i^ieoomeiia  in  a 
simple  and  plausible  manner,  without  the  aid  of  myiterians  prion 
ei{des,  the  subject  assumsB  an  highly  interasting  character,  by  the 
iacreaiing  probability,  that  tlie  j^enomena  of  galvaaism  are  moat 
intimately  connected  with  many  other  important  braachea  of 
natural  philosophy. 


Article  VIII. 


Defence  of  the  Opinion  that  all  Numbers  have  Pour  Imaginary- 
Cube  Roots.    By  James  Xjockhart,  Esq, 

(To  Dr.  Thomson.) 

HIR, 

I  AH  much  obli^  to  Dr.  Tiatks,  and  to  your  Correspondent 
M.  R.  D.,  for  their  attention  tq  my  late  communication.  The 
disagreement  of  these  Gentlemen  in  respect  of  the  value  of  the 
imaginary  quantity  gives  .me  encouragement  to  hope  that  some 
doubt  of  the  error  which  they  suppose  I  have  made  will  be  excited. 
Dr.  Tiarks  affirms  that  the  quantity  is  nothingbot  a  different  fona 
of  a  well-known  root  of  64 ;  whereas  N.  R.  D.  insists  tbat  it  ic  R 
cube  root  of  8,  and  not  of  64 ;  and  thus  it  would  appear  that  the 
quantity  19  the  square*  and  the  square  root  of  itself  also.  If  im- 
possible expressions,  only  a  little  complicated,  universally  lead  to 
such  difference  of  sentiment,  it  will  be  wise  to  lUiandon  them  alto- 
gether. Nevertheless,  it  now  becomes  me  to  endeavour  10  show 
that  I  have  not  made  a  hasty  assertion,  a^  that  I  was  dulf  ac- 
quainted with  the  nature  and  construction  of  the  quantity  in  ques- 
tion ;  and  for  this  paipose  X  resort  to  the  following  remailu  and 
demoDStmtioD. 

In  the  general  eguation  3^  —  b  x  =  c,  there  are  three  roots, 
X  the  greater,  —.  t  tiie  middleniost,  and  —  v  the  least.  Hie  rule 
promulgated  by  Cardan  gives  all  the  three  values,  which,  however, 
19  denied  by  some  t;minent  algebraists  of  the  present  day.  1  shdl 
place  the  cube  roots  In  their  order  under  Cardan's  bioMnws;  and  I 
mieve  that  it  is  the  first  time  of  their  being  so  exhitnted. 


4"+«''{x-t)  ■r-*'(i      r) 


rgic 
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By  nmns  of  tfacae  roots,  and  2S  varieties  connected  with  th«Dt 

the  cube  roots  gf  all  binomiaU  may  be  obtained,  if  such  roots  admit 

o»  a  finite  expression,  even  when  they  are  irration^,  and  without 

trial  or  ^uinplioQ. 

The  imaginary  quantity  which  I  introduced  relatei  oaly  1o  t,  and 

to  the  second  ciibc  root  in  the  column  on  the  I^ft  hand,  which  cube 

toot  is  thus  demonstrated  to  be  exact  :-^ 

Letbt  —  t>  =  c 


subtracting  ^  internally  to  the  parentheus  > 

r  (—  -  T  t  —  -  «■;  =  "^  \_T  -  «■; 

addinff  — § —  to  one  side  of  the  equation,  and  its  equal  -^  to  tlie 
other  side. 

enlracting  the  cube  rout> 

Ko  other  value  can  be  used  in  ibis  case  foi  the  cube  root  of  th^ 
blniniita],  wlijch  the  algebraist  may  readily  prove  by  adapting  it  tp 
BiiirretliTcibleequBtipn  wli^re  there  i^  no  ambiguity  in  respect  of  the 
square  root.  Suih  is  the  equation  j:'  »  63  x  =  lti2,  nhere  the 
bii;naiiRl  is  gl  +  V  —  2700,  and  Jhe  cube  root  for  r  b  —  S  + 
V-12. , 

To  obtain  the  imaglpary  quaptity  lybicji  is  thp  subject  of  consi- 
deraiion,  I  en<|>loyed  the  reducible  equation  j;*  —  24  a;  a:  72* 
yvliere  .t  =  h,  t  =  S  +  n/  —  3,  t/  =  3  —  a/  —  3 ;  and  ^ 
Cardan's  rule  the  rwts  of  t|ie  equation  are  thus  pipres3ed:7— 

y'  36  +  ^/  784  +  ♦'  36  —  •/  784 

and  fay  the  previous  drmonslratiiHi,  the  cube  root  of  the  hiDomial  on 
the  lef)  band  connected  with  i  is  the  quantity  I  gave  j  namely^ 

_, _ +  V  -  (-8    -  -g-  V  -  SJr 

Altit-i  ;jists   universally   giye  precedency  in   magriitude  to  tfie 
biuomial  on  the  Ictt  baod}  and  m  ihis  th^  fdlloiy  tbe  old  I — ''" 
3 
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It  would  t)e  atrange  indeed  to  call  the  fint  binomial  ^  8,  and  tbc 
latter  ^  64. 

The  binomial  on  the  left  band  being,  then,  by  common  consult 
aoi)  usage,  equal  to  ^  36  +  28  or  ^  64,  it  follows  that  mf 
immber  is  a  true  cube  root  of  64,  and  not  of  S,  which  your  cor- 
Kspondent  N.  K.  D.  aflirms  it  to  be,  and  that  I  have  properly,  and 
in  conformity  with  the  practice  of  algebraists,  taken  the  positive 
square  root  of  TSi. 

I  conceive,  therefore,  that  I  have  now  only  to  show  that  tho 
quantity  is  difierent  fcom  the  known  forms  of  the  cube  roots  of  64. 
Dr.  Tiarks  has  divided  x^  —  64  by  s  —  4,  and  by  means  of  the 
quotient  he  obtains  —  3  ±  'V^  —  12,  which  are  the  cube  roots 
connected  with  the  equation  j^  —  48  x  =  128,  where  by  Cardan's 

rule  the  roots  are  represented  by  v   C4  +  -/tose  —  4096  + 

V  .64  —  V  40y6  —  40y«,  and  where,  by  the  roots  previouily 
exhibited  depending  on  t  and  v,  the  cube  roots  become  —  2  ±  V 
—  12}  but  these  are  the  cube  roots  of  binomials  in  their  vanisbing- 
atate,  in  which  state  they  have  functions  and  conneaions  widely 
different  from  those  deduced  from  binomials  which  are  not  eva- 
nescent. 

'Hie  means  taken  by  Dr.  Tiarks  to  prove  my  quantity  to  be  equal 
.to  —  2  —  2  v  ~  3  u  by  no  means  sufficient. 

This,  as  well  as  the  correctness  of  my  assertion,  may  be  suffi- 
ciently evidenced  by  the  nature  of  vanishing  fractions ;  aod  on  this 
evidence,  and  not  oo  any  ambiguity  of  expression,  1  endrcly  rest 
my  <^iuion. 

If  binomials  are  not  in  a  vanishing  state,  one  of  the  roots  of  ibe 
equation  from  which  the  binomials  are  deduced  will,  by  a  simple 
operation,  become  extinct ;  but  all  tlie  roots  will  be  preserved  if  the 
biaomials  aie  evanescent. 

Thus  let  S  a;  -  i»  =  2 

*  -  a:*  D  2  —  2a; 

pt  a;  —  a:'  =  2  X  I  —  x 

.•.Ti4=  «■  +  '=« 

Here  Jhe  roots  are  preservet],  because  the  bioomUls  connected 

with  the  ^v«n  equauon  vaoUlf-    But 

Let7x-x»  =  6 

X  — *•  =  6  —  Gx 

fax  —  a?  ss  6  X  i  -  x 

Hene  dte  rjilue   of  unity  ii  cxtiact|   becuue  dw  Innoijiiab 

Dcinz.SDv  Google 
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v'  -  8  +  -/  -  VVi  V  _  3  _  ^  _  uy^  do  not  vanish.  The 
cube  roots  in  respect  of  the  root  unity  are  4-  —  v*  —  fi  anil 
-1  +  V*  —  -H- ;  but  if,  under  this  conception,  we  should  assimilate 
the  ^m  of  these  roots  lo  the  root  of  the  equation  ^x  —  a^  m  2,% 
greater  mistake,  io  my  t^iQioD,  ooutd  iiot  be  made.  Id  the  sBin« 
manner  may  my  quantity  be  divided  tiy  4,  aiul  it  will  be  a  cube  root 
of  uoity,  but  never  can  it  be  conceived  to  be  a  root  oi  the 
egualion  3  a:  —  x*  =  2;  but  if  l>r.  Tiartys  number  be  bo 
divided,  it  will  be,  togelber  with  ~  ^  +  *'  —  |,  a  root  of  the 
etjnstioa  x*  —  S  «  =  2.  The  equatioas  7  i  ~  a;'  i=  6  and 
S  ir  —  ar*  =  2  have  a  similar  root  unity ;  but  it  is  seen  that  all 
e«ioality  is  lost  wlien  they  are  converted  into  fractions,  and  this  is 
precisely  the  case  of  our  two  numbers.  It  is  (he  province  of  tb« 
lovers  of  the  science  to  decide  on  the  question. 

1  am.  Sir,  your  obedient  servant, 
»«  »,  1815.  Jambs  Lockhabt. 

Jmther  Communication  on  ike  same  sidyect. 
(To  Dr.  Thomson.) 

SIR.  Mas  «.  181B- 

As  the  subject  proposed  by  Mr.  Lockhart  on  the  algorithm  of 
imaginary  quantities  is  one  of  considerable  iinportaQce  in  a  variety 
of  analytical  investigations,  you  will  be  induced  probably  to  admit  a 
fbv  remarks  on  the  two  answers  published  in  your  last  number. 

The  first  thing  which  appears  singular  is,  that  one  of  your  oorrea- 
pondents  has  shown  Mr.  jLncldiart's  expression  to  be  the  cube  root 
of  64,  but  under  a  different  form  to  that  usually  given ;  and  the 
t^ti,  that  it  IE  not  the  square  root  of  64,  but  of  8. 

The    fcct   13,    that  Mr,  L.'s  expression,    —    ?-*'  ^~.?   + 

•/  —  ( V  ~  ■}  V  —  3),  the  tame  as  all  other  qaantities  in  which 
the  si^  of  the  square  root  enten,  admits  of  two  values ;  and  aa 
there  is  no  previous  condition,  either  of  them  may  be  employed ; 
mid  the  quantity  will  be  aecordiagly  either  the  1/  G4  ot  ^  8. 
Jl.  N.  D.  is  therefore  too  positive  when  he  says,  "  it  b  not  the  cube 
toot  of  64,  but  of  6."  He  is  also  wrong  in  stating  that  by  squaring 
a  •/  I  hQ  ambiguity  is  introduced ;  for  the  ambiguity  has  place  id 
the  v'  £  before  the  operation  of  squarii^  ;  in  fact,  the  only,  case  ia 
vhich  there  is  no  ambiguity  is  when  we  know  the  origin  of  the 
quantity  whose  root  is  to  be  extracted,  as  is  shown  in  one  of  the 
bttter  numbers  of  Nichokon's  Jeurnal,  when:  the  object  was  to 
ncplain  why  V  ^  -  ^  V  -  3  +,  v*  i  +  4.  v'  -  3,  which  ii 
known  to  be  equal  to  1-87938,  or  2  sin.  70°,  is  not  (when  squai«d 
hij  Ifae  usual  procei^  eqatS  to  tbe«qi«M  -of  ^  aawe  mnber.  Tb» 
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■quare  of  V  ^  +  4-  V  —  3  +  v'i  —  i  v' —  3  =  — 
( *^-^-i-/-3+  V'  -^  +  ^  :v/  _  3)  +  2,  which  is  cer- 
tainty not  equal  to  lajaas] ',     ^ 

Querjr  the  cause  of  thii  anonwly,  if  we  admit  the  aab^iuty  to 
wise  as  stated  by  your  Cormpondeat  R.  N,  D.  ? 


Yours  &c- 


MATBB&UTICtrs. 


Article"  IX. 

Astronomical  and  Magfutical  Ohservatians  at  Hackttev  Wick, 
By  Col.  Beaufoy. 

Lati(iid«,BtosS' 40^"  North.      LoDgiinde  WcstinTlneS'^I^ 

AprilM,  Emenlonof  JapKer'ifnt  8'  60"  Mean  Time  at  Hacknej  Wick. 

Ill  Satellite Ill  S  57  Dillo  at  Greeanich. 

Ha;4,  Immeniaa  of  Jupiler'i/IO  1  49  Ditlo  at  Hackqej  Wck. 

3d  .Satellite  ....'. llD  I  5B  Ditto  at  Grernwicb. 

Hay  4,    IIIoktuob  ef  Jnpiler'if  18  41  07  Diiio  at  RacltDey  Wick. 

3dSBlem<«  lie  41  14  Ditto  at  GreeBwich. 

Ma;  IS.  BrncRiMar  Jnpiter'ir  S  »S  14  Ditto  «1  Hackney  WJck. 

litSaloUite \9  96  SI  Ditto M OeeawMk, 


Mofftetkal  Obtervatioja. 
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Magnttical  Observations  Conlimied. 
ISI&. 
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Analtsbs.ov  Books. 

Tratuactions  of  the  Geological  Soctely,  Volume  2d.  London, 
William  Phillips,  1814. 

Thb  volume  contains  24  papers,  and  is  accompanied  by«|volume 
of  plates. 

I.  Or  certam  Products  obtained  in  the  Distillalion  of  Woodf 
with  some  Account  of  BitumiTtous  Substances,  and  Remarks  on 
Coal.  By  J.  Macculloch,  M.D.  F.L.S.,  Chemist  to  the  Ord- 
nance,  and  Lecturer  on  Chemistry  at  the  Hoya!  Military  Academy 
*t  Wocdwicb,  ud  Vice  President  of  the  UeoUigical  Society. — 

DtlllizedoyGOOQfc 
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When  wood  is  eitposed  to  deBtmctive  dlstillatioD  there  comea  over 
1  thick  black  fluid  like  tar.  Great  qusntities  of  this  substaace  are 
obtained  at  the  powder  works  fiom  the  distUlation  of  willow  aod 
alder.  It  was  this  substance  lliat  Dr.  Macculloch  examined.  It 
is  very  iDflammable,  and  may  t>e  burnt  like  oil  in  a  lamp,  Whea 
it  is  washed  in  water,  that  liquid  separates  a  coDsiderable  pr(q>or- 
tioB  of  acetic  acid,  coloured  by  an  oily  matter,  which  bos  an 
empyreumatic  smeit  and  taste.  When  triturated,  or  bdled  with 
carbonate  of  potash,  it  acquires  a  pitchy  consi&tt^nce ;  but  does  not 
seebi  to  combine  fully  with  the  alknli.  It  is  soluble  in  alcohol, 
ether,  caustic  fised  alkaline  lees,  acetic  acid,  and  the  mioerat 
acids.  Fat  oils  and  fresh  esseiiiiul  uils  dissolve  it  imperfectly;  but 
the  drying  oils  and  inspissated  essentitil  oils  act  on  it  more  readily. 
Coloured  oil  of  turpentine  dissolves  a  good  deal  of  it.  Naphtha 
has  scarcely  any  action  on  it.  Wheo  exposed  to  a  heat  just  suffi- 
cient to  keep  it  boiling,  an  oil  comes  over,  at  first  light  coloured, 
but  Incoming  dHrker  as  the  process  advances.  If  the  beat  of  the 
retort  be  gradually  increased  to  reduess,  nothing  remains  but  « 
spongy  charcoal.  There  is  found  in  the  receiver  an  oil  and  acetic 
acid,  combined  with  a  tittle  ammonia.  No  gas  is  evolved  in  thia 
process,  if  the  beat  be  carefuUy  managed.  When  a  gas  is  foriped, 
the  oil  has  been  exposed  to  loo  high  a  temperature,  by  letting  the 
fire  act  too  much  on  the  upper  part  of  the  retort.  If  the  heat  he 
continued  for  a  certain  time,  whut  remains  iu  the  retort  resemblei 
petroleum;  if  longer,  maltha;  if  looger,  bitumen;  and  if  still 
longer,  only  coal  remains.  But  these  resemblances  are  merely ^z- 
teruai.  Bitumen  and  our  substance  arc  diSerent  in  their  compo- 
sition; since  the  first  is  soluble  in  naphta,  the  second  insoluble. 
Dr.  Macculloch  conceives  it  probable  that  vegetables  may  have 
been  converted  into  bitumen  or  jet,  by  the  action  ol  water,  and 
the  bitumen  afterwards  convened  into  coal  by  heat.  He  shows 
that  heat  is  incapable  of  bituminizing  wood,  but  that  it  coorerti 
jet  into  coal.  Many  other  very  ingenious  hypotheses  respecting 
the  origin  of  the  various  species  of  coal  and  plumbago  occur  io 
this  paper ;  but  they  are  of  .so  bold  a  nature,  and  so  little  supported 
by  the  present  state  of  our  knowledge,  (liat  lam  afraid  to  enter 
upon  thenrt,  least  they  should  lead  to  a  tedious  controversy  about  a 
subject,  the  decision  of  which  is  at  present  obviously  beyond  the 
reach  of  our  {acuities.  The  valuable  part  of  the  paper  v,  the  che- 
mical description  of  the  new  substance  obtained  by  distilling 
vegetables,  which  Dr.  M.  {iroposes  to  distinguish  by  riie  name  of 
-   liislre. 

II.  Mineralogkal  Account  of  the  Isle  of  Man.  By  I.  F.  Beij^, 
M.D.  M.G.  S.T-The  Isleof  Man,  the  situation  of  which  is  too 
well  known  to  require  specification  here,  i«  rather  more  than  SO 
miles  long  from  oorth  to  south,  while  its  breadth  varies  fntta  15  t* 
eight  miles.  The  northern  eztremiiy  is  tolerably  low  for  about 
five  miles,  where  a  range  of  mountains  commence  that  proceed  to 
tiie  xovtbem  extremity.    This  group  of  mountains  comittf  of  thret 
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diaiDi,  tepantcd  tmm  each  other  by  high  tab}$  hnds.  Thrw 
very  nanon  openii^  crow  the  group  fron^  east  to  west.  Tlie 
fJBitbest  north  of  which  lies  between  Douglas  Town  and  Peel 
Town ;  and  the  furthest  south  is  the  narrow  channel  between  the 
ialand  and  Calf  of  Man.  'fbe  first  of  these  is  highest,  and  the  hist 
lowest,  being  under  the  level  of  the  sea.  llie  highest  nouDtain 
in  Man  ia  Snowfield,  wiiich  is  2000  feet  above  the  level  of  the  «ea. 
Dr.  Bcrgcr  hn  given  the  elevation  of  89  mountains  and  spots  of 
this  island,  which  bss  enabled  hini  to  give  interesting  sections  of 
the  island  in  variuus  directions.  The  Calf  of  Man  is  206  feet  high. 
'Cite  mean  aooual  temperatore  he  reckons  from  the  heat  of  81 
springs,  at  49-99°,  or  50°,  Fahrenheit. 

Very  little  granite  baa  been  observed  in  Man.  It  occurs,  how- 
ever,  in  two  or  three  spots ;  but  most  likely  only  forming  beds  in 
dw  day-stale,  which  constitutes  the  central  and  highest  part  of 
the  island.  Grey-wacke  covers  the  lower  parts  of  this  day-state, 
alooit  sunoundi  it,  and  constitutes  the  sea-coast  both  on  the  east 
and  west  tide  of  Man.  I'his  grey-wacke  (ometioies  contains  beds 
of  grey-wacke  al^te  and  flinty  slate.  It  has  not  been  observed  to 
contain  any  animal  reniains.  A  Doetz  lime-stone  containing  ma- 
drejloriles,  and  some  onivalve ihells,  occupies  the  south-east  coast; 
except  a  peninsula  of  old  red  sand-stone,  which  occurs  likewise  at 
Peel  Town.  The  Calf  of  Man  is  grey-wacke.  Veins -containing 
galena  occur  in  three  Afferent  parts  of  the  island,  at>d  always  in 
the  grey-wacke.  Sulphuret  of  copper  likewise  occurs.  These 
Tcins  have  been  -  wrought  more  than  onca,  but  are  at  present 
abatidoBed.  Dr.  Berger  thinks  that  the  sootherti  part  of  the  istand 
has  at  some  former  period  subsided.  Hence  he  accounts  fw  the 
gradual  declivity,  the  dip,  and  the  narrow  valleys.  The  popuktion 
is  reckoned  at  28,000;  bnt  Mr.  Cuiwen  thinks  it  does  not  exceed 
23,000. 

III.  On  the  Graitite  Tors  of  ComwaU.  By  Dr.  Maceullocb.— 
The  Logging  Rock,  and  Cheese  Wring  in  Cornwall,  and  the  Vixen 
Tor  in  Dartmoor,  exhibiting  curious  configurations  of  granite 
focks,  are  described  and  figured ;  and  Dr.  Macculloctt  shows  very 
clearly  that  they  have  resulted  from  the  natural  effects  of  the  dis- 
integration of  the  rock,  and  that  they  have  not,  as  some  sup- 
posed, bten  formed  artificially.  He  terminates  the  paper  with 
•ome  speculations  on  tlte  origin  of  granite,  and  rather  indines  to 
Its  igneous  origin.  Into  these  speculations  I  think  it  unnecessary 
1«  enter ;  because  f  conceive  them  to  be  entirely  beyond  the  reach 
of  the  human  faculties.  Supposing  a  man  to  spend  his  life  in 
guessing  how  the  Almighty  brought  the  earth  into,  its  present 
Mate,  and  supposing  him  even  to  guess  right,  (no  very  probeUc 
■upiMsitioti)  i  ask  by  what  means  he  roald  prove  his  conjecture  ? 
~~        't  conclusive  evidence  in  such  a  case  is  historical  evidence. 


ITie  only  c 
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_.  d  where  could  it  be  found  }  Geoiogy  does  not  consist  in  specu- 
luing  abotrt  the  origin  or  creation  m  the  eanh,  it  coosisls  simply 
in  deternuning  the  nwKlrery  nature^  and  position  o(  all  the  roda 
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which  constitute  the  wrfiioe  (rf  the  earth ;  ftad  till  it  ia  eoafioed  to 
this,  it  cao  never  become  a  useful  nor  correct  science.  If  you 
etu  deiTioDstrate  by  petribctioiis  the  epochs  of  the  fomiation  of 
rocks,  or  the  changes  ibey  must  have  undergone,  do  (o ;  but  never 
reason  or  speculate  from  the  mere  love  of  hypothesis. 

I  may  just  otnerve  for  tlie  consideratioQ  of  Dr.  M.|  that  oothiog 
is  more  comsMHi  thaa  to  Cad  sand-stone  having  exactly  tlie  stcvc* 
ture  ot  his  Cornish  granite,  I  mean  decaying  ultimately  inter  bati». 
As  eunples,  I  may,  meDtioa  a  sand-stone  in  the  Isle  of  Skye,  a 
ttnd-stone  in  Fifesnlre,  and  an<tfher  in  Dumfries-^hire.  It  Jbl- 
lows,  therefore,  that  if  the  Doctor's  reuooing  about  the  igoeoaa 
•rigin  of  granite  be  accurate,  he  must  admit  likewise  the  igneoiu 
wigiB  of  saad-Mooe. 

IV.  Notet  on  the  Mineralogv  of  ike  Neigkhourhood  of  St, 
Davv^s  Pembrokeshin.  By  .^hn'Kidd,  M.D.  Prof.  Cbem.  ia 
the  University  of  Oxford,  M.  G.  S. — It  would  appear  from  Dr. 
Kidd's  descriptioa,  that  die  fundamental  rock  of  this  district 
IS  a  syenite,  which  seems  in  some  cases  to  pass  into  granite,  in 
othcn  to  porphyry;  but,  uafi[ntunately,  the  descriptions  are  not 
aufficiently  minute  to  make  us  sure  of  these  traiuitions.  Beds  ot 
toda  of  these  three  difTerent  ^dea,  however,  occur  here.  Over 
tlie  syenite,  and,  in  general,  covering  the  fiat  country,  lie  beds  of 
clay-slate,  which  vary  a  good  deal  !n  their  appearance,  lliis  slate 
is  often  black,  has  little  Iqstre,  and  contains  quartz  veins  running 
through  it;  hence  it  is  probably  a  transttion  smte.  Dr.  Kidd  calls 
it  grey-wache ;  but  that  tenn  never  can  be  applied  correctly  to  a 
slate.  Indeed  it  is  quite  obvious  from  Dr.  Kidd's  observations, 
that  the  term  grey-vacke  has  no  fixed  meaning  in  his  mind :  yet  it 
is  as  well  defined  a  rock  as  any  other,  and  any  mineralogist  in  five 
minutes  might  make  himself  so  well  acquainted  with  its  charac- 
ters, as  sFcenvards  to  run  no  risk  of  confounding  it  with  anj'  other. 
The  following  definition  may  be  of  some  use. 

'*  Crey-wacke  of  Werner  is  a  conglomerated  rock  with  a  basis 
of  clay-slate.  It  contains  portions  or  fragments  of  cloy-sUt^ 
fiinty-slate,  quartz ;  and  sometimes  gruns  of  felspar  and  st^eS  (^ 
mica," 

If  Dr.  Kidd  dislikes  the  term  grey-wacke,  he  may  substitute 
transition  sand-stone.  The  word  grey-wacke  was  invented  by  the 
miners  at  Freyberg,  where  the  rock  abounds.  Werner  adopted  it 
from  them,  and  drew  up  an  accurate  description  of  the  rock. 
Very  good  specimens  of  it  are  to  be  found  in  the  Pentlands  and 
L&mermuin,  n&r  Edinbuigh.  About  100  yards  east  of  the  fourtli 
milestone  from  Truro  in  Cornwall,  there  is.  a  guarry  of  excellent 
grey'WBcke,  which  is  employed  in  mendii^  the  road.  Many 
other  British  locaIitt«s  might  be  given;  but  froin  either  of  these 
two  it  would  be  eMy  to  bring  .up  a  sufficient  number  of  specimens 
to  London,  to  make  every  mineralogist  familiar  with  the  appear- 
mce  of  tbb  rock.  I  ooneeive  that  the  structure  of  the  country 
deschbed  in  tbis  paper  by  Ot.  Kidd  «  sunilar  to  that  of  th« 
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Crifle  in  Galloway,   of  which  an  account  will  be  found  in  the 
'    Annals  of  Philosophy,  vol.  >ii- p>  465. 

V.  An  Atcoimi  of  the  Brine  Springs  at  Droitunch.  By  Leonard 
Horner,  F.R.S.  M.G.S. — Salt  has  been  made  at  DpoitwiHi  in 
Wot«ester  fat  above  a  t)iousand  yean.  The  structure  of  the 
country,  as  far  as  it  has  heen  ascertained,  is  this.  Uppermost  a 
bed  of  sand-stone,  usually  red,  but  sometimes  greenish,  and  theti 
containing  veins  of  gypsum.  Mr.  Aikiu  and  Mr.  Horner  consider 
it  as  old  red  sand-stone.  Under  this  lies  a  bed  of  gypsum  about 
150  feet  thick :  below  this  a  rit'er  of  brine  22  inches  deep.  Lastly, 
there  lies  a  bed  of  rock  salt  which  has  never  been  penetrated.  If 
the  sand-stone  be  old  red  sand-stone,  the  position  of  the  gypsuoi 
and  rock  salt  is  uncommon,  as  these  beds  have  hitherto  been  ob- 
served only  above  the  red  sand-stone  and  never  below  it.  There 
are  four  pits  at  present  used  at  Droitwich,  and  the  quantity  of  brine 
which  flows  out  is  much  greater  than  can  be  consumed.  The  quan- 
tity of  salt  manufactured  annually  is  about  lb',000  tons.  Hkb  ia 
ehieSy  consumed  in  England,  and  pays  a  duty  of  320,000/.  The 
{HTfent  market  price  of  the  salt  u  UlL  per  ton,  30/,  of  which  is 
duty. 

The  specific  gravity  of  the  brines  of  tlie  difierent  pits  is  as 
fiiUowa:— 

Walker's  pit 1-2061 1 

Walwyn'apit 1'2038S 

Romney's  pit 1'20015 

Stuckey's  pit 1-18467 

Farley's  pit M747I 

The  last  pit  is  not  at  present  in  use,  and  is  probably  somewhat 
mixed  with  surface  water.  None  of  them  are  perfectly  saturated ; 
fcr  water  saturated  with  salt  at  55  is  of  the  specific  gravity  1*21. 
Walker's  pit  ought  to  contain,  by  my  experiments,  28'88  per  cent, 
of  salt ;  or  three  ounces  of  it  hold  in  solution  47U  grains  of  salt. 
Mr.  Homer,  howei-er,  obtained  by  evaporation  only  43 !  86  grains ; 
^t  it  is  well  known  to  chemists,  that  the  whole  of  the  salt  dis- 
•olred  in  water  cannot  be  recovered  by  evaporation.  However 
carefully  the  evaporation  be  conducted,  a  portion  of  the  salt  always 
makes  its  escape.  The  quantity  of  salt  obtained  by  evaporation 
from  four  cubic  inches  of  each  of  the  pits^  by  Mr.  Horner,  was 
a»  follows : — 

Walker's  pit 317'14  grains. 

Walwyn'e  pit 3 13'40 

Romney's  pit 31 1*00 

Siuckey's  pit 285*50 

Farley's  pit 266*34 

The  salt  was  dried  in  the  temperature  of  ISO^.  The  ccmttitueirts 
•f  this  salt  Mi.  Horner  found  as  follows ; — 

DcinzeSDvClOOQlC' 
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Common  salt 96-46 

Sulphate  of  lime 1-63 

Sulphate  of  soda 1*82 

Muriate  of  magnesia 0-07 

lOOOO 
I  doubt  whether  Mr.  Horner's  criterion  of  the  absence  of  sul- 
phate of  magTiesia  be  sufficient.  After  the  removal  of  the  linft  be 
added  ammonia  witliout  obtaining  any  precipitate.  I  think  it  pro- 
bable, that  a  small  quantity  of  sulphate  of  magnesia,  held  in  solu- 
tion iu  a  complicated  saline  liquid,  would  not  precipitate  with 
amn^onia,  in  consequence  of  the  solubility  of  the  triple  salt  formed. 
But  I  have  not  triea  the  experiment. 

VI.  Off  the  Feins  of  Cornwall.  By  William  Philips,  M.  6.  S.— 
The  ore  in  Cornwall  occurs  commonly  in  veins  which  hare  an  eiBt 
and  west  direction,  and  are  called  lodes.  These  are  traversed  by 
north  and  south  veins  called  cross  courses ;  and  sometimes  by  north- 
east and  south-west  veins,  called  amlres.  The  relative  antiquity 
of  these  veins  appears  in  general  to  be  in  the  order  in  which  they 
have  been  named.  The  lodes  are  the  most  important ;  they  contain 
tin  and  copper  ore.  The  tin  ore  is  commonly  towards  the  upper 
part,  and  the  copper  towards  the  lower  part  of  the  lode.  No  one 
of  these  lodes  has  been  traced  further  than  two  miles ;  yet  there  - 
can  scarcely  be  a  doubt  that  tbey  traverse  the  whole  county,  and 
ei-en  pass  through  Devonshire,  till  th^  lose  themselves  in  the 
channel.  No  vein  liai  been  followed  to  its  greatest  depth,  Their 
most  common  breadth  is  from  one  to  three  feet.  They  are  very 
rarely  30  feet  wide.  When  a  cross  course  cuts  a  lode  it  generally 
changes  its  direction,  or  heaves  it,  as  the  miners  term  it.  The  coi>- 
tres  do  the  same  thing  to  both  the  others.  The  cross  courses  are 
usually  filled  with  quartz ;  though  aometiiftes  likewise  they  con- 
tain ore. 

There  is  a  low  range  of  hilly  country  that  traverses  Cornwall 
jlist  on  the  south  of  the  principal  veins.  Tins  range,  as  fer  as  I 
observed,  was  granite.  On  the  north  and  south  side  this  granite  is 
covered  by  clay-slate,  which  goes  to  an  unknown  depth.  Tht 
veins  usually  traverse  tlie  clay-slate,  and  when  they  are  followed 
Jar  enough,  they  are  found  likewise  entering  the  granite,  which 
spreads  itself  below  the  clay-slate.  Horn<-stone  porphyry  likewise 
Tiasses  through  the  day-slate,  but  whether  in  beds  or  veins  has  not 
been  determined.  It  is  called  than  by  the  miners.  The  top  of  a 
lode  is  usually  called  gmsan,  being  filled  with  a  yellow  ochrey 
matter  to  which  that  name'  is  given  ;  and  lodes  have  received  the 
fi^towiog  names,  according  to  the  prevalent  substance  with  which 
they  are  filled: — Gossaay,  when  abounding  in  woxaa-:  sparry, 
when  ebouading  in  quartz,  or  fluor  ipar,  both  of  which  are  cidled 
^r,  in  Cornwall.  The  latter  commonly  green  spar  or  sugar  spu : 
mundicky,  when  abounding  in  iron  pyrite? :  peachy,  when  abound- 
ing in  chlorite :  fieuckany,  when  filled  chiefly  with  «  kind  of  ciiy:|p 
V01..V.  N*  VI.  2F 
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fcotHmjT)  when  compoaed  of  a  mixture  of  quartz  and  ch)(H-itc ;  not 
very  hard :  catpy,  when  composed  chiefly  of  hard  qusrtz,  coloured 
by  a  little  clilonte :  pryam,  when  the  ore  does  not  occur  in  a  com- 
pact state ;  but  mixed  witn  the  coastitueius  of  the  lode :  grautmg, 
when  composed  chiefly  of  granite. 

VII.  On  the  Fresh  Water  Formations  in  the  hie  of  Wight, 
with  some  Ohservations  on.  the  Strata  over  the  Chalk  in  tha  saith- 
easl0art  of  England.  By  'Hiomas  Webster,  M.G.  S.— One  of 
the  moit  remarkable  additions  which  geogaosy  has  of  kte  yean 
received,  is  an  accurate  description  of  the  beds  which  cover  the 
fhallt  in  the  neighbourhood  of  P«ris.  These  beds  abound  in  petri- 
factions ;  by  a  carefiil  examination  of  which  it  has  been  aacer- 
taioed  that  some  of  these  beds  bare  been  formed  at  the  bottom  of 
the  ocean,  while  others,  placed  above  them,  have  been  formed  at 
the  bottom  of  a  fresh-water  lalce ;  and  these  alteroatioiu  .  are 
r^waited  more  than  once :  so  that  the  sea  appears  to  have  twics 
covered  the  environs  of  Paris,  to  have  twice  retreated  while  its 
place  was  supplied  by  a  fresh-water  lake.  Immediately  over -the 
chalk  lie  the  fgllowinz  beds :  1.  plastic  clay;  2.  coarse  lime-stooe 
and  sand'Stone ;  S.  sibceous  lime-slone,  which  have  been  formed  at 
the  bottom  of  the  sea.  Next  comes  a  bed  of  gypsum,  mar!,  fcc. 
cnntaining  only  bones  of  land  animab  and  fresh-water  shellst  and 
therefore  formed  at  the  bottom  of  a  fresh-water  lake.  It  coosti- 
tntfs  the  liower  fresh-water  formation.  Then  come  beds  of  marl, 
con^ioii^  only  sea  shells,  and  therefore  of  marine  formation.  It 
constitutes  the  upper  marine  formation.  The  sixth  bed  coaiists  of 
sand  and  sand-stone,  without  shells;  the  seventh  a  saod-sbme 
contaiDtng  sea  shells ;  the  eighth,  the  bubr  or  mill-stMie  forma- - 
tibn,  without  shells,  and  argillaceous  sand.  Then  comes  the  upper 
fresh-water  formation,  comprehending  marls  and  bubrs,  with  fr^- 
water  shells.  This  last  formation  is  covered  by  alluvial  soil.  For. 
a  particular  description  of  these  formations  we  are  indebted  tp. 
Brmiiart  and  Cuvier. 

'Hiough  the  south-east  of  England  bears  this  striking  resemblance 
to  the  north  of  France,  where  the  Paris  basin  is  situated,  that  its. 
l«sis  is  chalk,  which  is  covered  in  various  places  by  different  beib, 
yet  Mr.  Webster  was  the  first  person  who  pointed  out  a  similarity  in 
the  forniatioas  in  certain  parts  of  the  south-east  of  England  and. 
those  which  fill  up  the  Paris  basin.  The  two  places  where  the 
TtsembUncc  is  greatest  are  the  Isle  of  Wight  basin  and  the  Ix)ndon 
b^in.  In  the  Isle  of  Wight  Mr.  Webster  traced  an  alternation  of 
Ma  and  fresh-water  formations  similar  to  those  near  Paris,  and 
^laracterized  by  the  very  same  fossik.  'Ilie  beds,  indeed,  are  not 
exactly  the  same  in  both,  diough  there  is  a.  certain  degree  of  re- 
semblance between  them.  These  difierent  formations  can  be  dis- 
tioGt^y  seen  at  Headen  Hill,  upon  the  north  side  of  Alumbay,  not 
for  fsem  the  Needles,  on  the  west  coast  of  the  Isle  of  Wi^t.  Sir  - 
Henry  Englefield  first  discovered  a  range  of  chalk-hills  running 
east  and  weft  thrgugfa  the  middle,  of  tbe  &le  pf  Wight.  These  hilU 
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terminate  on  the  south  side  of  Alum  Bay,  and  on  the  north  side  of 
the  chalk  there  occur  a  great  number  of  perpendtetilar  beds  of  clay 
and  sand,  often  containing  abuDdaace  of  loose  pebbles.  Mr. 
Webster  conceives  it  impossible  that  these  beds  could  have  been 
formed  in  the  position  which  they  now  occupy.  He  supposes  that 
they  were  at  Srst  placed  horizontally  over  the  chalk,  sna  that  they 
were  thrown  into  their  present  posiiion  1^  some  unknown  cmivul- 
•ion.  Immediately  to  the  north  of  these  beds  Is  Headen^Hill, 
composed  of  beds  nearly  horizontal.  These  beds  Mr,  Webster 
considers  as  formerly  lying  over  the  perpendieular  beds  of  Alum 
Bay,  before  they  acquired  their  perpendicularity. 

The  perpendicular  beds  at  Alum  Bay  are  analogous  to  the  lower 
marine  formation  in  the  Paris  basin ;  for  all  the  fossils  which  they 
contain,  though  difTcrcot  from  those  in  the  chalk,  are  of  marine 
origin.  The  lower  fresh-water  formation  is  distinctly  seen  near  the 
bottom  of  Headen  Hill.  It  consists  of  a  series  of  beds  of  sandy, 
Calcareous,  and  argillaceous  marts,  sometimes  mixed  with  brown 
coal.  The  thickness  of  these  beds  is  63  feet,  It  contaicu  so  many 
fresh-water  shells,  and  so  regularly  deposited,  that  we  cannot 
suppose  them  to  have  been  earned  by  rivers  into  the  sea.  Beside^ 
in  that  case  we  should  find  a  mixture  of  sea  shells,  which  do  not 
occur  in  this  formation.  This  is  coveri^d  by  the  upper  marine  for- 
mation. It  consists  of  clay  and  marl,  is  about  90  feet  thick,  and 
contains  a  prodigious  quantity  of  sea  shells.  This  is  covered  by  the 
upper  fresh-water  formatipo,  about  70  feet  thick,  and  consisting  of 
alternate  beds  of  sand,  lime-stone,  and  clay.  It  contains  abundance 
of  fresh-water  shells,  without  any  admixture  of  sea-shells.  This 
formation  is  covered  by  alluvial  soil. 

■  ■  Mr.  Webster  conceives  the  Isle  of  Wight  basin  to  have  been 
formerly  filled  witli  these  formations.  It  consisted  of  the  northern 
half  of  tlic  Isle  of  Wight,  extended  as  far  west  as  Dorchester,  and 
as  far  east  as  Shorcham,  being  bounded  on  the  north  by  the  hilb 
which  coimitute  the  South  Downs. 

The  London  bHsin  is  of  much  greater  extent,  but  not  so  well 
defined.  Its  southern  boundary  is  marked  by  Deal,  Canterbury, 
Milton,  Chatham,  Gravesend,  PurHeet,  from  which  it  runs  south- 
westerly to  Leatherhend  and  Guildford,  and  then  bending  northerly 
it  proceeds  as  far  west  as  Hungerford.  Maidetihead,  Eton,  St. 
Albau's,  mark  part  of  its  northern  boundary,  and  it  appears  to  take 
in  the  whole  counties  of  Essex,  Suffolk,  and  Norfolk.  The  bottom 
of  this  basin  is  chalk.  Over  the  chalk  lies  n  bed  of  sand,  or  in 
some  places  of  plastic  clay.  Over  this  lies  the  London  ciiiy,  well 
kiHnvn  for  the  great  number  of  marine  rfoiains  which  it  contains. 
This  clay  is  mostly  covered  by  a  bed  of  gravel  of  various  thickness, 
obviously  alluvial.  Mr.  V^'ebster  considers  the  London  clay  as 
analogous  to  the  upper  marine  formation  in  the  Paris  basin.  The 
formations  formerly  placed  over  the  London  clay  be  considers  at 
having  been  removed  by  some  convulsion, 
■VIII.  Rtmarks  m  the  FUrified  Forts  of  Scotland^  By  Dr. 
2  F  2 
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Macculloch. — ^Tliese  forts  have  been  observed  in  different  parti  of 
the  north  of  Scotland  and  in  Galloway.  Nothing  istinown  relative 
to  the  lime  of  their  erectiou,  or  the  people  by  whom  tbey  were 
buitt.  Two  ofunions  have  beea  advaocfed :  that  they  werevitriSed 
on  purpose,  aad  that  they  were  vitrified  by  accident.  Dr.  Mac- 
culloch ibaws,  by  an  examination  of  the  stonea  of  which  they  are 
compaaed,  that  uie  latter  opinion  cannot  be  correct.  He  examined 
two  of  these  forts ;  Dun  Mac  Soiochain,  in  ArgyleshJre,  and  Crai^ 
Pliadric,  in  Inverness-shlre.  In  both  the  walU  consist  chiefly  of 
primitive  rocks.  These  have  been  mixed  with  a  considerable  quan- 
tity of  a  kind  of  amygdaloid,  which  easily  fuses,  and  by  the  fusion^ 
more  or  lets  complete,  of  tliis  material,  the  vitrification  has  been 
brought  about.  The  amygdaloid  dilfers  considerably  in  its  nature  at 
the  two  forts.  At  Amworth,  in  Galloway,  there  is  no  amygdaloid  ; 
the  rocks  are  grey-wacke  and  grey-wackc-»late.  Some  portions  of 
this  grey-wacke  are  fusible,  from  a  mixture  of  calcareous  spar- 
Accordingly  this  fort  is  only  vitrified  in  a  few  detached  spots, 

IX.  On  the  Sublimation  of  SiUca.  By  Dr.  Macculloch. — He 
Iiad  exposed  a  mixture  of  ilie  oxides  of  tin  and  lead  in  a  crudble 
covered  by  another,  for  some  Iioun,  in  a  furnace  at  a  heat  con- 
jectured to  be  between  1.10°  and  140°  Wedgewood.  On  coolibg, 
the  top  of  the  uppennoM  crucible  contained  some  small  filamentous 
crystau,  white  and  brilliant,  crossing  each  other  in  all  directions. 
They  were  found  to  be  crj'stals  of  pure  silica.  Dr.  M,  was  not  able 
lo  r^eat  this  experiment  with  success. 

X,  Observations  en  the  Specimtns  of  ffippitritts  Jrom  Skiliff 
presented  lo  thfi  Geologicai  Society  by  the  Hon.  Henry  Gtvy 
BetOKt.  By  James  Parkinson,  M.G.  S. — These  specimens  ire  so 
perfect  «s  to  enable  Mr.  Parkinson  to  determine  tome  things  re- 
specting the  original  structure  of  the  shells.  The  supposed  oper- 
culum mentioned  by  PIcot  la  Peyrouse  could  not  be  distlDguisned. 
Mr.  Parkinson  thinks  that  the  hippurites,  orthoceratites,  ammo- 
nitei»  Ac.  Iiad  the  means  of  elevating  themselves  to  the  surface  of 
the  sea,  like  the  nautilus ;  and  some  things  which  he  observed  in 
these  speciaiens  give  countenance  to  this  idea. 


Akticlx    XI. 
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BOTAL  tOCIVrTt  . 
Om  TlMMvdif ,  thr?7th  -of  Aprlt,  a  paper  by  Mr.  Seppings  was 
read,  (Dntalmug  finwr  ^Mrttcuj«n  respecttsg  bii  improved  made 
of  ihip-buildiag.  As,  iBjOMttiirtel^  after  his  last  paper  a  paper  was 
read  to  the  Rm)  Sodety,  containin^^  theorBiisal  objections  against  a 
Modt  of  t)»iwia(  abipi  to  which  iq  bit  optnion  tbioiy  wu  nut 
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competent,  it  occurred  to  him  that  it  would  be  satis&ctsry  to  tlie 
Society  to  lay  before  them  the  results  nhich  liaVe  been  obtained  by 
an  investigation  into  the  ships  built  according  to  his  mode.  He 
atsted  the  report  ot  Admiral  Durham  respecting  the  Tremendous, 
Sbe  was  the  best  sailing  ship  in  his  fleet.  Three  years  afterwards 
she  was  examined  by  professional  ship- builders,  and  Ibutid 
Dot  to  hare  suffered  any  deterioration.  Other  similar  reports 
were  mentioned.  Dr.  Young's  allegation,  that  the  oblique 
braces  were  imitated  from  the  French^  is,  according  to  Mr.  Sep- 
pings,  inaccurate.  The  French  had  indeed  introduced  some  pieces 
of  oblique  timber,  and  they  were  to  be  seen  in  a  ship  which  we  took 
from  them  ;  but  they  had  not  been  attended  with  any  benefit,  and 
were  abaoduned  as  useless  by  the  French  themselves.  Mr.  Sep- 
pings's  mode  is  quite  new,  and  the  benefit  of  it  sufficiently  obvious. 
Od  Thursday,  the  4th  of  May,  a  paper  by  Sir  Humphry  Davy 
Was  read,  on  the  action  of  adds  on  hyper-oxymuriate  of  .potash.  Iq. 
consequence  of  the  discovery  of  a  new  acid  by  Gaf-Lussac  by 
treating  hyper-oxymuriate  of  barytes  with  sulphur,  Sir  H,  Davy  was 
induced  to  examine  more  carefully  tlian  had  nitherto  been  done  the 
action  of  acids  on  the  hyper-oxymuriate  of  potash.  When  sulphuric  - 
acid  is  poured  upon  this  salt  in  a  wine-gtass,  very  little  efiervescence 
takes  place,  but  the  acid  gradually  acquires  an  orange  colour,  and 
a  dense  yellow  vapour  of  a  peculiar  and  not  disagreeable  smell  floats 
on  ttie  surface.  Tlicse  phenomena  led  the  author  to  believe  that 
the  substance  extricated  from  the  salt  is  held  in  solution  by  the  add. 
After  various  unsuccessful  attempts  to  obtain  this  substance  in  a 
separate  state,  he  at  last  socceeded  by  the  following  method.  About 
60  grains  of  the  salt  are  triturated  with  a  little  suhihuric  add,  just 
sufficient  to  convert  them  into  a  very  solid  paste.  This  is  put  into  a 
retort,  which  is  heated  by  means  of  hot  water.  The  water  must 
never  be  allowed  to  become  bwling  hot,  for  ft»r  of  explosion. 
The  beat  drives  off  the  new  gas,  which  may  he  received  over  mer- 
cury. This  new  gas  has  a  much  more  intense  cobur  tlian  euchlo- 
rine.  It  docs  not  act  on  mercury.  Water  absorbs  more  of  it  ttuui 
of  euchlorine.  lis  taste  is  astringent.  It  destroys  vegetalile  blues 
without  reddening.  When  phosphorus  is  introduced  into  it,  an 
explosion  takes  place.  When  heat  is  applied,  the  gas  rxpludes  with 
more  violence,  and  producing  more  light,  than,  euchlorine.  When 
thus  exploded,  two  measures  of  it  are  converted  into  nearly  three  mea- 
sures, which  consist  of  a  mixture  of  one  measure  chlorine  and  two 
measures  oxygen.  Hence  it  is  composed  of  one  atom  chlorine  and  finir 
atoms  oxygen.  It  is  not  unlikely  that  euchlorine  is  a  simple  mixture 
of  three  measures  of  chlorine  and  two  measures  of  this  ocwgas;  but 
the  point  cannot  be  determined  till  it  be  known  whether  Dutch  fdl 
will  bum  in  such  a  mixture  as  it  does  in  euchlorine.  This  experi- 
ment the  author  could  not  try,  because  at  Rome,  where  he  tliea 
was,  he  could  procure  no  Dutch  ibil  fit  for  hia  purpose.  The  same 
gas  is  disengaged  from  hyper-oxymuriate  of  potash  by  nitric  acid, 
and  with  still  greater  facility ;  but  it  u  always  mixed  with  one-fifth  of 
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its  bulk  of  oicygen  gSs.  Sir  H.  Dsvy  conceives  that  tlte  caloric 
acid  ot  Gay-Lussac  contains  hydrogen,  and  owes  its  acid  propertiet 
to  the  presence  of  this  principle. 

At  the  same  meeting  of  the  Society,  a  paper  by  Dr.  Philips  was 
read,  giving  an  account  of  the  remains  ot  a  I'oaius  found  within  the 
abdomen  of  a  child.  The  child  was  aged  two  years  and  a  half,  and 
had  a  swelling  in  the  belly,  which  bad  been  considered  Ksdropsi<^J, 
and  aperient  medicines  had  been  administered.  The  swelling  did 
not  diminish  y  and  the  child  at  last  was  obliged  to  be  kept  always  ia 
a  recumbent  posture.  Dr.  t'hilips,  on  examining  the  abdomni, 
found  a  circumscribed  swelling  on  the  left  side,  which  at  first  be 
considered  as  an  enlarged  spleen,  bat  aflerwu^s  laid  aside  that 
opinion,  without  being  able  to  form  any  one  in  the  least  satisfactory. 
'  The  child  died  on  the  fourth  day  after  having  been  seen  by  Dr. 
Philips,  On  <^eningthe  abdomen,  the  intestines  were  all  found  in 
a  sound  state,  except  the  lirer,  which  was  indurated.  The  tumor 
consisted  of  a  large  mass  of  matter  not  connected  particularly  with 
any  of  the  intestines,  weighing  eight  or  ten  pounds,  and  inclosed  in 
a  very  vascular  bag.  On  cutting  into  it,  some  serous  liquid  oozed 
out.  The  dissection,  from  the  situation  of  the  medical  men,  was 
necessarily  hurried  and  imperfect ;  but  unequivocal  traces  of  n  fcstua 
wert:  found,  particularly  the  bones  of  the  tibia  and  talus,  and  smae 
others,  which  were  found  adhering  tt^ther,  and  covered  with 
muscle. 

On  Thursday,  the  11  th  of  May,  a  paper  by  Mr.  Porrett,  jun. 
was  read,  containing  experiments  to  determine  tfaecomposilionof 
prassiate  of  mercury  ana  of  the  prussic  acid  with  the  application  of 
the  atomic  theory  to  both,  and  to  the  constitution  of  ferrureied  and 
sulpbureted  chiazic  acids.  He  dissolved  40  grains  of  pnissiate  of 
mercury  in  water,  and  decomposed  it  by  hydro-sulphuret  of  potash. 
He  obtained  37'2  grains  of  black  sulphuret  of  mercury.  To  deter- 
mine the  quantity  of  prussic  acid  present  in  this  salt,  he  dissolved 
ten  grains  of  it  in  water,  and  mixed  an  bydpogureted  sulphuret 
with  the  solution,  which  he  had  previously  ascertained  to  have  the 
property  of  converting  prussic  acid  into  sulpbureted  chyszic  acid- 
Thia  acid  was  then  thrown  down  by  means  of  two  parts  of  suJphate 
of  iron  and  three  parts  sulphate  of  copper;  and  the  sulpbureted 
chyazate  of  copper  being  dried  and  weighed,  he  was  able,  from  his 
previous  analysis  of  this  salt,  and  of  sulpbureted  chyazic  acid,  to 
determine  the  quantity  of  prussic  acid  which  it  contained.  The 
result  of  the  analysis  was,  that  prussiate  of  mercury  is  composed  of 

Prussic  acid 13*2 

Red  oxide  of  mercury 86*8 

1000 

To  analyze  prussic  acid  be  ero^yed  the  methods  pointed  out  by 
Thenard  and  Gay-Lusac  and  Berzelius;  but  he  simplified  them 
considerably.   -He  used  prussiate  of  mercury,  and  mixed  it  with  a 
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quaatity  of  red  oxide  of  mercnTy,  constitutiog  a  certaia  multiple  of 
tbe  red  oxide  contained  in  the  salt.  He  SomiA  \vj  triak  that  it  was 
necessary  to  mix  the  salt  with  five  tioies  the  quantity  of  red  oxide 
which'  it  contained,  in  order  to  obtain  a  oomplete  decomposition. 
The  two  substances  were  intimately  mixed  toother  by  trituratioD, 
and  then  introduced  in  three  separate  portions  into  a  glass  tube 
close  at  one  end,  about  eight  inches  long,  and  of  the  size  of  a. 
goose-quill.  Each  portion  was  sepatsted  from  the  succeeding  one, 
by  a  small  quantity  of  green  glass.  Another  tube  of  the  same  size, 
open  at  both  ends,  and  previously  filled  wiUi  mercury,  was  firmly 
tied  to  tlie  retort  tube  by  means  of  a  piece  of  caoutchouc.  Jti 
extremity  was  then  introduced  into  a  glass  cylinder  GUed  with  ner- 
cury,  and  placed  as  near  as  possible  in  a  horizontal  position  on  the 
mercurial  trough.  The  mixture  was  then  succemvely  burnt  by 
means  of  a  spint  lamp,  and,  when  cool,  the  whcde  gaseous  contenta 
were  thrown  into  the  glass  jar.  The  acote  evolved  waa  just  equal  in 
bulk  to  the  prusaic  tcid  oecotBpoaed,  the  darbonic  acid  formed 
amounted  to  twice  the  bulk  of  the  amto.  From  tbeae  data  Mr. 
Forrett  concluded  that  pmssic  acid  is  composed  of 

Aeote , 407 

Carbon     , !24-8 

Hydrogen    S4'5 
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Or  of       Azote    1  atonu 

Carbon ' 2 

Hydnigen     8 

H 

Prussiate  of  mercury  is  composed  of  one  iutegtant  particle  of 
prussic  acid  and  raie  integrant  particle  of  red  oxide  of  mercury. 
Sulphureted  chyazic  acid  is  a  compound  of  1  atom  sulphur  +  4 
integrant  particles  of  chyazic  acid.  Ferrureted  chyazic  acid  ia  a 
compound  of  4  atoms  black  oxide  of  iron  +  1  atom  prussic  acid. 

LINMfiAN    SOCrETY. 

Oo  Tuesday,  May  2,  a  paper  by  George  Montague,  Esq.  on  the 
-  ardea  nigra,  or  black  stork,  was  read.  1  bis  bird  was  shot  in  Eng- 
land. 

Oo  Wedneaday,  the  24th  of  May,  the  annifeisary  of  the  Society, 
the  following  office-bearers  were  elected  for  the  ensuing  year : — 

PRSaiDENT — Sir  James  Edward  Smith,  M.D. 

TRBAscasa — Thomas  Marsham,  Eaq. 

SKCRSTAKYr-Alex.  Macleay,  Esq, 

Vndkr  Sbcbetaby— Mr.  Bichard  Taylor. 

^  Dcinz.aoy  Google 
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Thtrewere  retained  of  th^  old  Council  :— 
The  President, 
The  Lord  Bishop  of  Carlisle, 
Avlaier  Bourke  Lambert,  Em. 
WUliam  Elford  Leach,  M.D. 
Alex.  Macleay,  Esq. 
Thomas  Manham,  Esq. 
William  GeOTge  Matoo,  M.D. 
Daniel  Moore,  £itq.F.R.S. 
Joseph  Sabine,  Esq.  F.R.S. 
Thomas  Smith,  Esq. 

,  The  five  following  Fellows  were  elected  into  the  Council : — 
Thomas  Marquis  of  Bath, 
William  Kent,  Esq. 
Rev,  Thomas  Rackett 
Thomas  Thomson,  M.D.  F.R,S. 
John  Walker,  Esq. 
Since  last  anniversary  the  Society  has  lost  nine  Fellows  and  five 
Foreign  Members  by  death)  and  eleven  new  Fellows  have  beep 
elected  ioto  the  Society. 

OBOLOGICAI.  SOCIBTT. 

Aprilil. — A  communication  from  Thomas  Hare,  Esq.  entitled 
Ob^rvationi  on  Basalt,  with  eight  41iustrative  drawings,  was  read. 
In  the  opinion  of  the  auihor  of  this  paper,  basalt  is  a  crystalliMd 
substance,  formed  by  deposition  from  an  aqueous  solution  ;  its  real 
form  is  spheroidal,  and  the  columns  which  it  usually  presents  result 
from  those  spheroids  being  heaped  pne  en  another,  and  from  the 
lateral  compression  to  wUch  each  heap  is  subjected  by  contiguous 
and  surrounding  heaps. 

May  5.— A  paper  by  the  Rev.  W.  Buckland,  M.  G.  S.  entitled 
ft  Description  of  an  insulated  group  of  Rocks  of  Slate  and  Green- 
stone, situated  on  the  east  side  of  Appleby,  between  Melmerby  and 
Murton,  in  Cumberland,  was  read. 

The  group  of  rocks  here  described  runs  nearly  N.  and  S.,  and 
consists  principally  of  slate  and  green-stune,  the  slate  lying  fur  the 
moat  part  on  the  east  of  the  grcen-sione.  The  order  of  the  super- 
position of  these  two  rocks  appears  to  be  very  indeterminate ;  some- 
times they  abut  abruptly  against  each  other ;  sometimes  the  slate  is 
uppermost,  but  most  generally  the  green-stone.  A  few  thin  beds 
of  blackish  transition  lime-stone  occur  in  the  slate ;  and  in  some 
places  the  slate  is  intersected  by  dykes  of  compact  flesh-red  felspar 
with  Sf  ales  of  mica.  In  another  place  a  more  perfectly  characterized 
granite  makes  its  appearance  surrounded  by  green-stone ;  but 
whether  thb  is  a  dyke,  or  a  projecting  mass  of  the  subjacent  rock, 
it  is  not  easy  to  ascertain. 
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Ob  the  east  side  of  the  range  of  rocks  abor?  described  may  be 
seen  a  coDglomerate  (being'one  of  the  forms  of  the  old  red  sandr 
stone)  resting  immediately  on  the  slate,  and  itself  serring  as  the 
basis  tor  the  great  lime-stone  deposit  which  crops  out  in'  Cross  Fell 
and  forms  a  parallel  range  to  the  slate  and  green-stone.  On  the 
western  side,  however,  of  this  latter  range,  a  very  different  series 
of  rocks  displays  itself.  First  occur  strata  of  lime-stone,  either  by 
themselves  or  with  their  seams  of  coal  interposed,  elevated  at  a  high 
angle  approaching  to  vertical,  and  much  broken.  Then  coraes  in  a 
sand-filoue  in  nearly  horizontal  beds,  extremely  different  from  the 
conglomerate  already  mentioned,  and,  in  the  opinion  of  the  author 
of  this  paper,  fonning  a  part  of  the  great  deposit  which  nverspreadt 
the  vale  of  Carlisle,  a  large  part  of  Cheshire,  and  the  vale  of  Vork^ 
and  in  which  are  found  the  great  quarries  of  gypsum  and  the  bedst^ 
rock  salt,  a  deposition  more  recent  tlwn  the  magnesian  lime-stone 
which  is  incumbent  on  the  upper  strata  of  the  priocipal  lijiglbh 
coal-fields. 

soYAL  iNBimrrB  or  fbamck. 

'Account  of  the  Labours  «/*  the  Class  of  Mathematical  and  Physical 
Sciences  of  the  Rogal  Institute  of  France  during  the  Year  1814. 

I.  Physical  Department,    By  M.  le  Chevalier  Cuvier,  Perpetual 
Secretary. 

Chemistrt. 

Ome  of  the  most  curious  substances  lately  discovered  is  iodine,  t 
substance  long  concealed  in  kelp,  which  by  heat  is  cosverted  into 
a  beautiful  violet  vapour,  and  which,  acting  on  other  bodies  in  a 
manner  analogous  to  chlorine,  has  given  new  force  to  the  nottona 
originating  from  the  nature  of  sulpbureted  hydrogen  and  from  that 
of  chlorine — notions  tending  to  introduce  into  the  theory  of 
chemistry  that  important  modification  that  oxygen  is  not  the  only 
principle  capable  of  producing  acidity. 

In  fact,  Berthollet  had  shown  about  30  years  ago  that  sulpliureted 
hydrogen,  though  it  contains  no  oxygen,  possesses  all  the  properties 
of  acids;  end  the  German  chemists  had  dwelt  very  much  upon  this 
fact  in  their  disputes  with  the  Frenth  chemists,  MM.  Thenard  and 
Gay-Lusaac  made  experiments  in  1809  showing  that  it  is  impossible 
to  extract  oxygen  from  what  was  called  oxymuriatic  acid  ;  and  that, 
if  it  contains  oxygen,  we  must  suppose,  that  in  all  cases  when  it  is 
converted  into  common  muriatic  acid,  water  is  formed,  which 
unites,  and  cannot  be  separated  from  the  acid  produced,  or  at  least 
that  the  elements  of  the  water  enter  into  the  acid  as  constituent 
parts ;  while  on  the  other  hand,  by  regarding  oxymuriatic  acid  as  a 
simple  substance  which  forms  muriatic  acid  by  combining  with 
hydrogen,  these  suppositions  are  rendered  unnecessary.  But  though 
our  two  chemists  stated  these  two  hypotheses^  they  adhered  to  the 
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£>nner,  which  appearnl  more  analcfjous  to  whit  takes  place  in  the 
grenUtr  aumber  of  acidificBtioos. 

Sir  H.  Davy,  who  had  beeo  led  to  the  same  conclusions,  maide 
his  decision  with  greater  boldoeas.  He  adopted  the  latter  hypothesis, 
and  gave  to  oxymuriatic  acid  the  new  name  cklorine,  from  which 
lie  derived  that  of  the  other  aeids  into  which  it'enters.  One  of 
these  (muriatic),  in  which  it  is  combined  with  hydrogen,  Ins  becQ 
called  tafdn-cfiloric  acid;  the  othn-,  in  which  it  is  combined  with 
oxygtOf  chloric  acid. 

Tlie' experiments  on  the  acid,  called  Jiu-jric  acid,  led  soon  after 
to  the  notion  that  it  was  likewise  composed  of  hydrogen  and  of  a 
■imple  body  of  a  peculiar  nature,  distinguished  by  the  name  o! 
^fiitorhu.  This  opinion  was  first  entertained  by  M.  Ampere,  lately 
named  a  member  of  the  section  ol  geometry. 

Thus  the  property  of  acidifying  hydrogen,  or  of  becoming  acid 
by  iu  means,  was  admitted  in  three  substances ;  namely,  sulphur, 
cnlorine,  and  fluorine.     Iodine  has  presented  itself  as  a  fourth  hoAy. 

In  our  analysis  of  the  labours  of  lost  year,  we  stated  that  iodine 
was  discovered  by  M .  Courtois.  This  skilful  manufacturer  appears 
to  have  discovered  it  about  the  end  of  1^1 1 ;  but  he  mentioned  it 
only  to  his  friend  M.  Clement,  who  did  not  make  it  known  to  the 
public  till  towards  the  end  of  iS  13.  But  this  delay  was  soon  com- 
pensated. In  a  few  days  M.  Gay-Lussac  and  Sir  H.  Davy  deter- 
mined its  principal  properties,  painted  out  its  analogy  to  chlorine, 
and  described  the  two  acids  which  it  forms,  like  chlorine,  with 
hydn^Q  and  oxygen.  Davy  presented  this  analogy  as  a  new  argu- 
■lent  iQ  favour  of  the  theoi^  which  he  had  embraced. 

Since  that  period  iodine  has  been  examined  with  that  interest  to 
which  it  is  entitled.  M.  Colin  has  examined  its  combinations  with 
mercury  and  ammonia,  and  ascertained  that  it  forms  iodic  acid  (a 
combination  of  iodine  and  oxygen)  whenever  it  is  treated  with  tfac^e 
oxides  in  which  the  oxygen  is  feebly  combined.  He  explained  the 
generation  of  the  fulminating  powder  of  iodine,  first  discovered  by 
M.  Courtois.  Ammoniacal  gas  is  absorbed  by  iodine,  and  forms 
with  it  a  viscid  liquid,  which  changes  its  nature  when  put  into 
water.  The  hydrogen  of  a  part  of  tlie  ammonia  forms  with  a  part 
of  the  iodine  hydnodic  acid,  which  combines  with  the  rest  of  the 
alkali,  and  the  azote  of  that  first  portion  of  ammonia  forms  with 
the  other  part  of  the  iodine  the  fulminating  powder. 

The  same  M.  Cdln  has  laboured  with  M.  Gauthier  Claubry  to 
determine  the  way  in  which  iodine  acts  on  organic  bodies.  These 
two  young  chemists  have  ascertained  that  those  substsQces  in  which 
the  oxygen  and  hydrogen  are  in  the  same  proportions  as  in  water 
merely  mix  with  iodine  :  that  those  in  whicn  there  is  a  greater  pro- 
portion of  oxygen  combine  with  it  intimately;  but  that  neither  of 
these  bodies  is  altered,  unless  a  heat  be  employed  capable  of  de- 
composing them.  On  the  other  hand,  those  substances  in  which 
bydn^n  abounds  coavert  iodine  into  hydriodic  acid.  The  same 
6 
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tiling  happem  to  the  6nt  class  of  bodies  when  they  are  sufficiently 
heated  to  let  go  their  hydrogen.  These  experimeDts  preseated  some 
curiout  appeanmcea.  A  mixitire  of  starch  and  iodloe,  when  tritu- 
rated, asiuiDet  a  red,  blue^  or  black  colour,  according  as  the  iodine 
is  more  abundant,  &c. 

But  our  asfiociate  Gay-Lussac  is  the  person  who  has  made  the 
moet  extensive  and  careful  set  of  experiments  on  iodine.'  His  paper 
has  been  printed  in  the  Annales  de  Chimie.  He  examines  iodiDe 
itself,  its  combinitions,  and  those  of  its  two  acids  with  difierent 
bodies.  These,  according  to  the  established  rules  of  nomenclatuTef 
are  denominated  iodurets,  iodates,  and  kt/driodates.  He  treat*' 
likewise  of  chlorine,  and  makes  some  new  remarks  on  its  combibB- 
tions,  all  of  which  had  not  been  correctly  appreciated.  Then  con- 
sidering prussic  acid  as  essentially  formed  of  azote,  hydrogen,  aixl 
carbon,  he  concludes  that  azote  ought  likewise  to  be  added  to  the 
list  of  substances  capable  of  producing  acids  without  oxygen,  llin 
leads  him  to  consider  acidity  and  alkalinity  as  properties  belcKiging 
.  to  certain  bodies  and  certain  combioations,  without  any  accessary 
relation  to  their  composition,  as  far  as  can  lie  discovered,  and  which 
of  consequence  makes  ii  upproach  to  the  ideas  of  Winterl  and  some 
German  cheosists.  This  memoir  is  full  of  delicate  in  vest  ij:ut  ions 
and  ingenious  hints,  of  which  it  is  not  possible  to  give  an  account, 
but  which  will  not&il  togivea  ncw§pring  to  the  must  profound  and 
most  important  department  of  chemistry. 

Our  respectable  associate  M.  Sage,  who,  notwithstaodii^  liis  «^ 
and  infirmities,  always  lakes  a  lively  interest  in  new  chemical  fttctif 
has  likewise  made  experiments  on  iodine,  and  on  kelp,  from  which 
it  is  obtained.  He  has  observed  the  alteration  produced  by  iodine  in 
the  silver  vessels  in  which  it  is  heated.  Kelp  furmshed  him,  by 
naked  distillation,  prdducts  analogous  to  those  of  animab ;  and  by 
macerating  them  in  weak  nitric  acid,  he  obtained  a  cartilaginous 
net,  similar.to  that  k'ft  by  bones  and  by  madrepores  when  deprired 
of  their  earthy  parts.  M.  Sage  concludes,  froin  these  two  Aicls, 
that  the  fuci  are  polypi. 

The  same  chemist  has  presented  likewise  a  notice  on  the  advan- 
tages of  reducing  galena  by  tlie  fire.  He  affirms  that  by  this  method 
mucli  more  lead  is  obtained  than  by  the  ordinary  way. 

M.  Theodore  de  Saussure,  correspondent,  who  in  IS07  had  read 
to  the  Class  a  memoir  on  the  composition  of  alcohol  and  of  sul- 
phuric acid,  of  which  we  gave  an  account  at  the  time,  and  from 
which  it  resulted  that  ether  coniuins  more  carbon  and  hydrogen  than 
alcuhol,  has  last  year  resumed  this  important  object  of  investigatwn, 
and  making  use  of  methods  at  once  more  simple  and  more  rigorous, 
has  obtained  a  more  exact  result.  By  passing  these  two  liquids 
through  a  red- hot  porcelain  tube,  he  converted  them  into  water  and 
a  gas,  the  analysis  of  which  presented  no  difficulty.  By  this  method 
be  ascertained  that  alcohol  and  ether  contain  each  an  identical 
proportion  of  carbon  and  hydrogen,  and  in  th«  same  ratio  that  they 
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are  in  olefisnt  gas,  but  combioed  with  diGferCDt  proportiooa  of  mter 
reduced  to  its  elements. 

In  alcohol  the  elements  of  water  fonn  a  third  of  the  whole,  and 
in  ether  they  (bnn  (he  fifth  part ;  so  that  the  action  of  sulaburic 
acid  upon  alcohol  to  produce  ether  seems  to  coDsist  only  in  de- 
priving it  of  a  portion  of  its  water ;  and  the  same  acid,  when 
applied  in  greater  quantity,  produces  olefiant  gas,  by  removing  the 
whole  of  the  water. 

The  analytical  results  of  M.  de  Saussure  agree  with  those  ob- 
tained by  the  late  Count  Rumford,  respecting  the  quantity  of  heat 
produced  by  combustion  of  alct^ol  and  ether. 

One  of  the  great  difticultles  in  the  analysis  of  organic  bodiea 
ronsists  in  this,  that  chemistiy  po&sesses  but  a  small  number  of  re- 
actlves  capable,  of  separating  the  immediate  principles  without  de- 
stroying them.  M.  Chevreul,  Assistant  Chemist  in  the  Museum  of 
Natural  History,  has  endeuvoured  to  render  them  more  useful,  by 
employing  very  different  degrees  of  heat,  and  thus  varying  their 
solvent  power. 

For  this  purpose  he  has  contrived  a  machine,  which  he  calls  a 
diilillatmf  dig«sler,  consisting  in  a  Papin's  digester,  shut  by  a 
valve  attacheoto  a  spring.  Tlie  force  of  this  spring,  which  is 
altered  at  pleasure,  determines  the  dfgree  of  heat  whicn  the  liquid 
must  receive  in  order  to  escape.  The  produce  of  each  degree  ii 
auccessively  collected  by  means  of  a  tube  passing  into  a  receiver. 
The  solid  matter  under  examination  is  retained  in  the  digester  by 
means  of  a  diaphragm,  by  wliich  it  may  be  pressed,  and  all  the 
remaining  liquid  foreed  out  of  it. 

M.  Chevreul  has  made  experimentE  on  cork  by  this  method. 
He  subjected  it  20  times  to  the  action  of  water,  and  50  times  to  that 
of  alcohol.  Having  tlius  separated  various  substances,  there  re- 
mained a  cellular  l>ody,  which  he  calls  suberin,  and  which,  when 
treated  by  nitric  acid,  is  converted  into  suberic  acid.  Among  the 
substances  thus  extracted  from  cork,  there  is  one  which  he  considen 
as  new,  and  which  he  calls  cerm,  because  it  possesses  several  of  the 
properties  of  wax. 

The  same  chemist  has  applied  his  method  to  amber,  and  ascer-' 
tained  that  succinic  acid  exists  in  ii  in  a  perfect  slate. 

He  has  likewise  continued  his  researches  on  saponification,  of 
which  we  gave  an  analysis  last  year.  By  comparing  liit  in  it*  na- 
tural state  with  that  which  has  been  saponified,  he  lias  concluded 
that  the  new  properties  of  the  last  do  not  proceed  from  the  sepai;B- 
tion  or  addition  of  any  constituent,  but  from  a  new  mode  of'  com- 
bination, occasioned  by  tlie  action  of  the  alkali,  which  ^res  to  Ux 
an  analogy  with  the  acids  independent  of  all  oxygenation. 

M,  Pellctier,  the  son  of  our  deceased  associate,  has  examined  the 
coUjuring  matters  fmm  sandal  wood  and  akanetle  {anchusa  littcr 
loria),  hitherto  considered  as  mere  resins.  The  first,  besides  pos- 
sessing most  of  the  properties  of  resins,  is  soluble  in  acetic  acid, 
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even  wbea  very  weak,  snd  then  acts  upon  gelatine  like  astringent 
bodies^  and  forma  oxalic  acid  when  acted  on  liy  nitric  acid.  It 
possesses,  besides,  some  other  characters,  which  seem  to  raise  it  to 
the  rank  of  a  peculiar  vegetable  principle.  "Die  colouring  matter  of 
alcanette  dissolves  in  ether,  alcohol,  and  expressed  o^  When 
treated  with  nitric  acid,  it  gives  oxalic  acid  and  bitter  principle. 
Alkalies  and  water  make  it  undergo  various  changes  of  colour. 
These  united  properties,  in  the  opinion  of  M.  Pelletier,  entitle  it 
likewise  to  be  considered  as  a  peculiar  vegetable  principle. 

We  have  seen  ftx'merly  that  crude  platina,  as  extracted  from  the 
mine,  contains  several  foreign  substances,  and  among  others,  four 
peculiar  meuls,  which  have  been  lately  described.  Last  year  we 
described  the  methods  employed  by  M.  Vauquelin  to  separate  palla- 
dium and  rhodium  (two  of  these  metals  form  a  solution  of  platinum 
innitro-muriatic  acid) ;  and  to  obtain  them  in  a  state  of  purity.  We 
mentioned,  likewise,  that  M.  Laugier  having  perceived  that  this 
solution  coutains  a  notable  quantity  of  a  third  metal,  remarkable  for 
its  volatility,  on  which  account  it  received  the  name  of  osmium,  bad 
pointed  out  a  method  of  collectiug  it. 

A  black  powder,  which  does  not  dissolve  in  uitro-muriatic  acic!, 
remained  to  be  examined.  It  forms  the  residuum  afiter  the  solution 
of  crude  platinum-  It  is  composed  chiefly  of  osmium,  and  of  a 
fourth  metal,  to  which,  on  account  of  the  various  and  lively  coloun 
of  itssolution,  the  name  of  iridium  has  been  given. 

These  two  metals  are  united  in  that  powder  with  chromium,  iron, 
titanium,  silica,  and  even  with  a  little  alumina.  The  difficulty  was 
to  separate  them  completely  from  this  mixture,  and  to  obtain  them 
in  a  state  of  purity. 

Vauquelin  nas  succeeded  in  this,  but  by  laborious  and  compH- 
cated  processes. 

Simple  washing  divides  this  powder  into  two  parts ;  one,  finer 
and  more  brilliant,  nontains  more  iridium  and  osmium,  and  scarcely 
any  chromium ;  the  other,  browner  and  coarser,  coutains  iesa  of 
the  first  two  metals  and  more  of  the  others.  As  this  last  portion  is 
the  most  difficult  to  analyze,  we  shall  confine  ourselves  to  it. 

M.  Vauquelin  triturates  it  in  the  first  place  with  twice  its  weight 
of  nitrate  of  potash.  Tlie  oxygen  of  the  acid  oxidates  the  iridium 
and  osmium,  which  combine  with  the  disengHged  potash.  Tho 
application  of  heat  disengages  a  great  part  of  the  acid  and  the 
osmium,  which  are  received  in  lime-water.  The  residue,  diluted 
and  saturated  with  nitric  acid,  gives  a  precipitate  of  iridium,  tita- 
nium, iron,  alumina,  and  a  little  oxide  of  chromium,  and  there 
remains  a  liquid  composed  of  potash  united  to  chromic  acid  and  to 
psmium.  This  last  metal  is  separated  by  adding  nitric  acid  and 
distilling,  receiving  the  osmium  in  a  flask  suirounded  by  ice.  A 
little  muriatte  flcid  is  poured  into  the  water  containing'  the  osmium. 
A  plate  of  zinc  is  then  introduced,  which  precipitates  the  osmium. 
To  obtain  it  quite  pure  it  is  washed  with  water  acidulated  with  a 
link  sulphuric  acid. 
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The  cliromium  is  nex^  to  be  separated.  For  (liis  purpose  the 
liquid  is  evaporated,  the  residue  dissolved  in  water,  and  filtered,  to 
Separate  the  silica  that  may  be  present.  Pronitrate  of  mercury  is 
thi:n  poured  in,  which  occasions  a  precipitate  of  chroiqiite  of  mer- 
cury, which,  being  dried  and  heated,  gives  the  green  oxide  of 
chromium.  There  remains  for  examioation  the  first  precipitate  of 
iridium,  titanium,  iron,  chromium,  atid  alumina.  There  is  like- 
mae  a  little  osmium,  which  is  removed  by  digesting  in  muriatic 
acid,  distilling,  and  precipitating  by  zinc  as  before.  If  there 
remain  portions  undissolved,  they  must  be  triturated  with  nitre,  as 
at  first ;  and  we  observe  that  the  oftener  this  operation  ts  repeated 
the  more  blue  do  the  muriatic  acid  solutions  liecome,  because  they 
contain  less  and  less  iron  and  titanium,  which,  as  more  easily  dis- 
solved, are  first  acted  upon  by  the  acid,  and  leave  behind  them  a 
greater  proportion  of  iridium. 

Now  iridium  has  this  property :  when  in  that  state  of  oxidation 
that  it  forms  red  solutions  in  acids,  it  Is  only  precipitated  by  sal- 
ammoniac,  and  that  in  the  state  of  a  triple  salt.  It  is  iherofore 
broughtto  this  state  by  boiling  its  muriatic  solution  wiili  nitric  acid. 
The  liquid  Is  neutralized  by  ammonia.  By  boiling,  the  iron  and 
titanium  are  throwndow.n.  Hie  iridium  is  then  precipitated  by  sal- 
nmmoniac;  and  the  triple  salt  obtained,  when  exposed  to  a  red 
hcHt,  teKves  iridium  in  a  state  of  purity. 

This  metal,  so  difficult  to  separate  from  the  singular  alloy  wblcll 
concealed  it  from  all  eyes,  possesses  remarkable  properties.  Its 
colour  and  lustre  are  very  similar  to  those  of  platinum.  It  is  more 
difficultly  fusible.  It  is  insoluble  in  the  simple  acids,  dtdicuttly 
soluble  in  nitro- muriatic  acid ;  but  potash  and  nitre  oxidize  it,  and 
combine  with  it  into  black  powder,  which  gives  a  blue-coloureii 
solution.  With  boiling  nitro-muriatic  acid,  it  forms  a  red  solutioiT. 
Its  blue  solutions  themselves  become  red  when  boiled  ;  but  both  the 
blue  and  the  red  solutions  are  discoloured  by  solphate  of  iron,  sul- 
phureted  hydrogen.  Iron,  zinc,  and  tin,  Oxymuriatic  acid  causes 
them  to  resume  their  colour.  It  is  Iridium  which  gives  a  red  colour 
to  the  last  precipitates  of  the  triple  salt  of  platinum,  while  the  first 
precipitates,  into  which  it  does  noi  enter,  are  yellow. 

The  properties  of  osmium  are  not  so  easily  determined,  in  con- 
sequence of  the  ease  with  which  it  is  oxidated  and  volatilized.  Its 
oxide  is  white,  and  very  caustic.  It  exhales  an  unsupportable  odour. 
It  is  flexible  and  fusible,  like  wax;  and  as  soon  as  i,t  touches  ati 
animal  matter,  it  blackens  it.  its  solution  in  water  becomes  blue 
by  nuIMlls,  &c. 

M.  Mongcz,  member  of  the  Class  of  Ancient  Literature,  liaS 
read  a  memoir  on  the  bronze  of  the  ancients,  In  which  he  shows, 
from  esperiments  made  by  M.  Darcet,  that  it  is  not  by  immersion 
in  cold  vfBter  that  brotize  becomes  hard,  as  is  the  case  with  steel ; 
but  that  it  acquires  Its  hardness  by  being  heated  red-hot,  and  then 
allowed  to  cool  slowly  in  the  air.  M.  Darcet  has  taken  advantage 
of  this  property  to  make  symbals,  instruments  liltheno  made  only  in 
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Turkey,  ^nd,  it  is  [»eteiided,  bj  a  sin^  workman  id  Constantinople, 
who  possesses  tbe  secret. 

The  falls  of  stones  from  the  atmo^bcre,  since  tlie  reality  of  the 

Shenomeoon  has  been  cooUated,  are  observed  so  ofMo,  that  hj  and 
y  the  most  astoDsafaing  thing  wilt  be  the  long  incredulity  enter- 
tained KspectiBg  them.  A  remarkable  fall  took  place  this  year  in 
the  d^partmeat  of  the  l>ot-et<Garonne.  It  happened  on  the  5th  of 
September,  and,  as  usual,  in  fine  weather,  with  a  strong  explosioa 
and  9  whitiEh  cloud.  The  number  of  stones  was  considerable;  one 
lit  them  was  said  to  weigh  18  pounds.  They  were  scattered  over  a 
surface  of  about  a  league  radius.  Their  external  characters  and 
composition  are  absolutely  tbe  same  as  in  other  stones  of  the  same 
origin,  oniiy  their  fractuie  has  tints  a  little  more  osarbkd  than 
ctHumon.  Excellent  reports  by  two  ^ood  observers  at  Agen,  MM. 
de  Saint-Amans  and  Lamouroux,  have  made  us  fully  ecipiaiDted 
with  the  detsib  of  the  phenomenon. 

M.  le  Comte  Bertbollet  has  presented  to  the  Class,  on  the  part  of 
Mr.  Tenniint,  one  of  the  stones  that  fell  1st  year  in  irelaDd,  sod 
which  resemble  ell  the  othen,  excepting  that  they  contain  a  little 
more  iron. 

It  is  known,  and  we  have  had  repeated  oceasions  to  oientioo  it^ 
that  the  stone  called  arragpnite  furnished  the  strongest  objection 
that  could  be  produced  against  the  employment  of  crystallization  in 
the  classification  of  minerals ;  because  chemists  had  found  no  differ- 
ence Itetween  its  composition  and  that  of  calcareous  spar,  though 
the  ciystalUne  forms  be  essentially  distinct.  This  objection  is  now 
removed.  M.  Stromeyer,  Professor  of  Chemistry  at  Gottingen, 
has  discovered  the  constant  presence  of  three  per  cent,  of  strondan 
in  arragonite,  while  ndoe  exists  in  calcareous  spar.  M.  Laugier, 
Itofessor  in  the  Mnseom  of  Natnral  History,  has  rqiealed  this 
analysis,  and  obtained  the  same  result.  It  remains  to  be  explained 
how  the  addition  of  so  small  a  quantity  of  «  coostitiient  can  change 
so  ct>mpletely  the  form  of  the  primitive  molecule  of  a  mineral. 
,  (Tt  ti  cmlmued.) 


AaTicLE  XII. 


I.  River  Missouri. 
The  river  Missouri;  which  was  navi^ted  in  IS05  and  1806  by- 
Captains  Louid  and  Clarke  from  its  junction  with  the  Mississippi  to- 
its  source,  runs  a  course  east  and  south  of  above  3000  miles.  It 
rises  in  a  very  elevated  group  of  mountains  situated  between  north- 
Ittitude  44°  and  45'*,  and  about  west  longitude  Wi°.    The  height' 
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of  theie  mouDtams  is  unkDowa ;  but  as  their  summits  are  perpe- 
tually covered  with  sDow,  we  are  sure  that  it  at  leait  exceeds  8000 
feet.  It  ruD3  ia  a  Dortberly  direction  for  Dearly  three  degrees  of 
latitude;  then  easterly,  with'still  a  northerly  inclinatioa,  for  six 
degrees  of  latitude ;  then  neaily  south  ;  afierwaids  south-east ;  aud 
lastly,  nearly  east,  over  a  space  occupying  nine  degrees  of  latitude 
and  IS  degrees  of  longitude.  Its  size  u  fully  as  great  above  a 
thousand  miles  before  it  jtans  the  Mississippi  as  at  the  juoctioa,  yet 
a  great  niunber  of  large  riven  join  it  in  the  interval.  This  shoirs 
us  the  great  evaporation  to  which  it  is  subjected.  It  joins  the 
Mississippi  nearly  in  north  latitude  39°,  west  longitude  90°,  from 
Greenwich.  The  Mississippi,  after  this  junction,  flows  for  10^  of 
latitude  south,  a  course,  including  the  windings,  certainly  not  'so 
little  as  2000  miles ;  so  that  the  whole  course  of  the  Missouri,  from 
its  source  to  the  ocean,  exceeds  5000  miles.  This  is  a  length,  of 
course,  that  will  not  easily  be  paralleled  any  where  else ;  and 
diuast  the  whole  of  this  immense  river  is  navigable.  What  is  still 
more  important,  a  great  part  of  its  banks  consist  of  fertile  plains ; 
and  from  the  observations  of  Lewis  and  Clarke,  it  would  appear  that 
a  coal  country  occupies  about  a  thousand  miles  of  these  plains. 
What  a  country  is  this  likely  one  day  to  become  1 

II.  An  Analogy  respecting  folcanoes. 
The  phenomena  of  volcanoes  are  some  of  those  that  have  hitherto 
baffled  the  sagacity  of  philosophers.  Hence  I  conceive  tiiat  every 
analogy  wliich  has  any  tendency  to  throw  light  upon  their  origin, 
however  insignificant  in  itself,  ought  not  to  be  neglected.  This 
induces  me  to  venture  to  state  the  following  one.  Some  time  ago 
I  got  a  salt  from  Mr.  Trimmer,  which  a  sublimed  during  the  burn- 
ing of  London  bricks.  Mr.  Trimmer  informed  me  tlut  the  sand 
which  is  mixed  with  the  clay  in  the  bricks  19  brought  from  below 
Woolwich,  and  is  therefore  in  all  probability  impregnated  with 
common  salt.  This  will  account  for  tli»acid  in  the  sal-ammoniac. 
I  was  at  a  loss  to  account  for  the  decomposition  of  the  common  salt; 
but  a  correspondent  from  Bristol  {Annals  of  Pkitosopky,  r.  157,) 
suggests  that  nilpliate  of  ammonia  b  generally  formed  during  the 
combustion  of  coal.  Thu  must  no  doubt  be  the  case,  as  pyrites  is 
almost  a  corutant  companion  of  pit  coal.  Here,  then,  we  have 
during  the  butning  of  bricks  containing  common  salt  by  common 
{Mt  ooal  the  sublimation  of  sal-ammoniac.  Now  it  b  well  known 
that  sal-ammoniac  is  sublimed  from  Mount  Vesuvius.  Hence  is  it 
not  likely  that  the  fuel  which  supports  Vesuvius  b  coal,  and  that  sea 
water  has  access  to  it  ?  This  supposition  has  been  maide  long  ago ; 
but  the  preceding  analog  seems  to  me  to  strengthen  it.  \^uld  it 
not  be  proper  Co  ascertain  whether  sal-ammoniac  be  sublimed  from 
all  volcanoes  ?  and  if  not,  whether  there  be  any  thing  peculiar  in 
the  position  and  geology  of  those  that  yield  tlib  salt  ?  If  all  volca- 
Does  yield  uil-ammoiriac,  I  should  be  inclined  to  suspect  that  the 
'Quantity  of  coal  coutained  iu  the  bowels  of  the  earth  b  much 
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■  greater,  and  that  it  goes  much  deeper,  thaa  bu  been  hitherto  lu)- 
pected. 

III.  Arragonite. 
It  may  be  worth  while  to  state,  that  Stromeyer'a  discovery  oFthe 
presence  of  strontian  in  arragonite  has  been  confirmed  more  than 
six  months  ago  at  Paris  by  the  experiments  of  Vogel,  Laugier,  and 
Vauquelin,  all  of  whom  succeeded  in  obtaining  crystals  of  nitrate 
of  strontian  from  arragonite. 

IV.  Whether  Cast-Iron  expands  an  congealing. 
In  answer  to  the  queries  and  doubts  of  my  Correspondent  N.  X. 
on  this  subject,  I  hare  to  observe  that  Heaumur  made  a  set  of  expe- 
riments on  the  melted  metals,  and  found  that  three  of  them  expand 
in  the  act  of  congealing;  namely,  cast-iron,  bismuth,  and  anti< 
mony ;  while  all  the  rest  contract.  If  you  throw  a  piece  (of  toler- 
able size)  of  gold  or  silver  into  these  metals  in  fusion,  it  immediately 
■inks  to  the  bottom ;  but  a  piece  of  iron  will  swim  or  the  surface 
of  the  melted  mass.  When  melted  iron  congeals,  the  surfecs  is 
not  concave,  as  it  would  be  if  it  contracted,  but  convex.  The 
aUowaoce  alluded  to  by  N.  N.  for  the  shrinkage  is  in  consequence 
of  the  diminution  of  bulk  before  congealing,  partly  from  contnKS 
tion,  and  partly  from  leakage.  If  the  iron  had  congealed  beJbr« 
the  addition  was  made,  it  would  be  in  vain  to  make  it,  as  the  addi- 
tion would  not  unite  with  the  old  portion. 

V.  On  the  Production  of  CampUnuntary  Colours  by  ike  successive 

Reaction  of  Polarixed  Light  Jrom  Gold  and  Silver. 
Dr.  Brewster  has  discovered  that  if  a  pencil  of  polarized  light 
undergoes  more  than  two  reflections  between  two  polished  [dates, 
either  of  gold  or  silver,  it  consists  of  two  portions,  A  and  B,  of 
coloured  light,  the  colours  being  complimentary  to  each  other.  The 
portion  A  is  polarized  in  the  plane  of  reflection,  and  B  in  a  plane 
perpendicular  to  it. '  The  colours  of  A  and  B  vary  after  every  two 
reflections.  The2dandSd,  the 6th  and  7th,  the  ;Oth  and  11th, 
8cc.  reflected  images  are  lltte,  or  composed  of  the  most  refran^ble 
tays ;  while  the  4ih  and  5th,  the  Sth  and  9th,  the  l«th  and  I3tb, 
&c.  are  red,  or  composed  of  the  least  refrangible  rays.  The  angle 
of  incidence  upon  the  plates  should  be  between  SO^  and  90",  and 
the  plane  of  reflection  inclined  45^  to  the  plane  of  the  primitive 
polarization.  In  order  lo  perceive  the  colours,  the  reflected  pencil 
must  be  analyzed  by  a  prism  of  Iceland  spar.  This  singular  pro- 
perty is  not  possessed  by  mercury,  lead,  steel,  nor  any  other  metal 
which  has  been  tried  :.  but  all  these  metals  possess  another  property 
different  from  that  of  the  gold  and  silver.  These  experiments  have 
been  repeated  and  verified  by  M.  Biot,  of  the  Institute  of  France. 

VI,  On  the  MuUiplicalion  of  Images,    and  the  Colours  which 

accm^iamf  them,  in  some  Specimens  of  Iceland  Spar. 
Professor  Robison,  Martin,  Brougham,  and  Malu*,  have  lucceii- 
Vot.V.  N°VI.  ii  G  I  CxHigTc 


colours  which  accompany  them,  in  some  specimens  of  IcelatifJ  tfMt^ 
All  these  philosophers  ascnlio  4w  fih,eopHiena  toJUsures  within  the 
crpi,^,  %o4  ^lojflij  ^1  of  Oiei*  eijpjiyn  tbt»  Bftu^tti^Uc^tioo  9/  Vi« 
im:ag«  ^x  W^rwJi  refleqtiqnii,  p^,  Kl^wsJfcr  h«&  (fcoovercd  ^«. 
true  ¥4^se  <^  all  these  ^ppea,Egfl.c^  an^  ?V>  cojnip.uoicVc  Ar 
tKultY  of  yriJ^u.ciPff:  Oiiew  to  iw>;  R>ece  of  (qe^n4  sp^r,  91  w> 
ooudIS  refracting  crystal.  What  was'  sijopoSf^d  19  ^  an  ftCci^cQlU 
fissivCf  he  has  shown  to  be  an  interruptmg  stratum,  either  of  the 
same  or  of  «  diSvMDt  whsUoca,  aystaUiMd  at.  a  ^exant  maiaieT 
jfwnt  thfi.  test  jf  t^  v^fmaL  aa4  ppifl^ci^  tl^B  (Mjnjipyin^Qtvy 
co)(^  by.  ^ppls^z^  xy/fi  o£  (he-iw^  i,  ajvj,  hq  l^i  ^ai^i^  th^f, 
^l|s  stratwn  IS  ^Iwuja  jiftMemiicahf  to,  U^  shwtei;  <Ji«ipn»J  ^  «» 
of  the  rhoinhi^j^All  ^ces.  lV  ",^tp<^  rhombf^  ii(hi^  h«T&  V(=^ 
coi|<l;(uc^d  upoa  t^u  ^iociplie  imiiate,  ia  the  ooji^t,  ppJ^t  maVW&i 
^  the  pi^f^npei)^  ^vfK  "ffle^i  ia  ^  isaj  9WW^i 
yU.  QptimP  Properties  of  Iodine.' 
Ifi  a^tem^Uns  to  obtaJA  a.  mmyr^  o(  t^e  refractive  power  o| 
iodine  by,  ascerUiping-  the>  angle  at  whiyh,  .it  pol^cizes  ^£^V  P'* 
Buwster  found  th^t  it  possessed  tl)$  prop^y  of  pplatizin^  tiie  ligiit 
whifih  it  reflected  in,  tTj;o,9pp9sit«  plw^  «  prog*"  J^-'*'P*J.  "S  P*:Ci»- 
mi-  to  ofetallii;  bodi.QS.^ 

VIII.  Queriei  respKtmg  th»  >%i4i%  of  the  Start  m  AW  Dag-tm*. 

eHBK.'BNiMM.) 

Moving  fix  vxoe  ^c  pa^t  v^d*.  8,coQ&ideinf}le  Bu^jiKi:  of  oba^r- 
vatioD»  on  tlw  celestial  bodies;  ia,  the  d>)i-t^e.  the  fiMavittg  <;oa- 
clusions,  aiijannt  nany,  oth^,  haf,e  he^n  eitablishec^  fjgn),  agreat 
pumberof  <djS(?rvatipas,and;«lfieiiiBfiUlt?3.v«s.- *^  V)  eyery  "iflstanfiq 
aft  inpreasfl  ^  tlje  roflgnjfying  poif«r  ()f  ^e  telfiscoM  has  the  ^riivi 
cipal  effeijt  ii^iendering  a.sta^  emily,  gficccMible  1  t^t,  tJje  dimjaij.-^ 
tion  of.  the  4permr#  of  tbe.omect  glus  Q);oq^ce3  a  v^  slight  efi^L 
in  wme  cases  none  at  all,  sao-  th^t  Vihtn  the  aij^uje  i^  coptracteq 
beyond  4  certa^n.limil;  it  pfodufjes  ^  hurtful  effect^  anjj  even  ^yeots 
tbe  object  from.  beiDg  distingutihfid-  "Ci^es&  cpnplusions,  I  hay^ 
nea^oa  to  believe,  cotocid*  ^*V  tbq  d^uf;tioDs  of  Mj.  $b(^  ami 
othera  who  have  made  similar  obseavaijoDs ;  to  that  it  may  be  con- 
sidered.aa  a  fact.  KiSicienfly  cat^tjti^hedj  thai  magQifying  pow,er  ia 
re^isitc  for  distinguishing  a  star  in  the  day-tjme,  and  tliut  tjie  more 
the  magnifying  power  b  increa^d,  the  more  splendid  apd  brilliant 
the  star  appears. 

Query .-  What  i;  ih^  cause  vhg  the  laagpxfjftif^fowfitot  telescc^Qi 
produces  this  efTect  I 

In  regard  to  the  planets,  a  probable  solution  miglit  be  given  from 
the  coDsidAration  that  the  telescope,  by  entarging  the  ac^ie  (^vision, 
augments  the  apparent  size  of  the  otnect,  thus  presenting  a  larger 
surface  to  t^  eyt^  wiiich  is  partly  uic  reasoa  why  ttie  atooq  1> 
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viuble  in  ihc  day-time.  But  tbia  teaaomag  ffili  not  spply  ia  tbi 
fixed  stara ;  ainoe  no  leleKope  is  foaad  to  augmeot  titeir  appsrest 
MM,  so  as  to  make  than  resemble  plaoet»x  dniu.  I  am  aware  thai 
it  may  be  said,  that  the  telescope  exdiides  almost  itU  the  light 
Msept  nhtttt  eomes  from  ika  ebjtct,  aad  thereby  prevents  the  )m- 
fKfsK»  made  hy  its  light  from  being  ciaced ;  and  that  by  iBereninf 
tba  nstgniSyiag  yomr  the  ground  opoo  whtch  il  u  seen  heconi!! 
4«kcr«  ferniag  a  greater  eoBtraat  lo  the  light  of  the  ttar.  That  the 
first  of  these  coosi derations,  b«werer,  ii  aet  ntSKcient  to  account 
br  the  «B^t,  I  am  prelly  Mlieh  cooviocod  bj  the  following  experi- 
BwA  I  have  freauemiy  directed  a  long  tube,  blaeheoed  in  th« 
insi4a».  and  Ibmishea  with  proper  apertures  to  exclode  the  eittrandMi 
'  light,  to  a  star,  about  sun-Kt,  when  it  was  easily  seen  with  n  very 
imall  degree  of  magnifying  power,  but  could  never  perceive  it 
throuffb  the  tube,  though  I  was  perfectly  certain,  it  was-  pointed 
directly  to  the  star.  This  experiment  has  uniformly  fiiiled  of  sue-  . 
cess  in  delecting  a  star  till  it  heeMie  *isi%Ie  to  the  naked  eye.  That 
the  darkness  of  the  ground  on  which  a  star  is  seen  is  nor,  of  ikelf, 
NNfetent  t»aceowit1br  ihe  aAect  produced  by  magnilyrn;  power,  is 
alao  stident  from  tha  followmg  nrcumaiance,  vis,  that  by  diminish- 
]Ag  tba  apertaM  of  t^  okjaet  ghkl*  we  may  produce  as  darit  I 
ground  as  we  please ;  but  this  contraction  of  aperture  will  nor  pro- 
Akw  ike  efilMt  of  natdwiog  •  stn-  ^btv  tf  a  tnwtl'  power  be 
ippbed;  mjt  bj' Anittidmg  tfae  BpfrttitM  beyond  ttcerrun  Knti^ 
WB  prevent  a  Mar  from  beiag  aeen,  ^kich  wMwd  otherwise  bd  quite 
peredptiUe,  I  «n  llwrefert:  indgsed  to  cMclude  thM  aome  addi- 
tioaat  rtaaona  mut  kt  aa^iMd  vthf  iiiagAiiyiag  pewer  prodaces  this 
effect.    ToasccftainduMrCttsoBaMlfaeallQectoiF  tkuqueiy. 

for  sfmitaf  nbboiu,  i  sheuM  #ish  to  be  informed  ir  the  fiict  ii 
mtnitiiludbtyotiialldaiht^atAtetuiviTf^H^  In  Mie  dky^tfate 
from  a  deep  well  or  pit.  This  fact  is  geDerally  taken  for  gniiMd> 
botik  by  phitesopben  and  by  the  vbI^,  and  bk>  bfcti  aswrttd  by 
maay  Mtpeetable  writers,  both  ancient  aod  modern  %■  but  noM  of 
those  whose  works  I  have  penisad  aasert  that  they  themselves,  or 
sny  of  their  learned  friends,  hava  witnessed  this  phenomenon.  Otto 
Guericke,  without  questianing  the  fkot,  attempts  to  aomunt  for  it 
in  the  following  manner :  **  k  a,"  says  he,  "  becanw  the  Tight 
which  proeeedi  from  tbesOtis  is  oot  tverpowered^^  the  rays  of  the 
«un,  which  are  Ibst  in  the  number  of  i*Bcoiions  which  they  MuHt 
tMukrgo  in  tlie  pit,  so  that  they  can  ntntk  remHv  the  eye  of  a  spA" 
tator  at  the  bottom  of  it."  But  £ir  the  same  renson  they  ought  to 
be  visibte  thiougti  a  h>ng  tabe,  wbere  the  rays  of  light  are  prevented 
ftxMU  •Oriking'tbfl  inside,  by  the  kuerpontkHi  of  proper  aperture^ 
aad  more  especially  whAi'  sneh-  a  tube  isaccuwtely  (Hrected  to  a 
panieuhir  star,  which  ii  eoetnry  to  many  experiaiei>l»  1  have  made 
ID  ascartiin^  4>is  foot.  Have  any  of  your  numerous  philosophical 
readers,  or  tbeir  fnendi,  seen  the  stars  from  a  deep  pit  in  the  di^- 
tia)e^  Are  colliers,  mitiera,  or  subterraneous  surveyors,  who  are 
fn^moAf  in  farouraU*  situations  for  tU»  pu^at*^  koem  t*-  bav* 
Sa3 
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occwionally  oburrei)  them  ?  If  bo,  are  small  Biars  disdoguishable 
ID  such  situatitMia  >  or  ia  it  only  when  a  star  of  the  first  or  secood 
tnagaitude  happens  to  pns  near  the  zenith  that  such  a  phenomenon 
k  perceived  ? 

Ii  it  a  feet,  ai  has  been  related  by  •ome  authon,  that  the  cele- 
brated astronomer  Tycho  iirahe  had  an  observatory  in  a  deep  pit  or 
duDgeoD,  where  be  frequently  sat  and  contemplated  the  stars  in  the 
day-time)  as  reflected  from  mirrors  which  were  placed  around  him 
in  diSerent  positions  for  tliis  purpose  ? 

Ad  answer  to  any  of  the  above  queries,  if  they  be  not  deemed  too 
animportaat  for  discussion  in  the  JaiRd/io/'PAi^tuo/iAy,  will  much 
oblige.  Sir,  yours,  &c.  T.  Dick. 

.  KtOUmi,  Bcw  PtrU,  Jprit,  1815. 

IX.  On  the  Explanathn  of  Ike  Fluctwnaty  Catcuhs. 

(To  Dr.  TkoMMi.) 
,  SIR, 

The  following  ideas  owe  their  origin  to  the  raluable  irtide  of 
Trofessor  Christtton  in  your  last  number.  Their  merit  is  ccrtaialy 
only  of  (he  ordinary  kind,  y^t  their  publieation  may  perhaps  do 
some  good. 

.  To  ftcilitate  the  conception  of  the  generatioQ  of  flinuonal  quan- 
tities, I  conceive  that  if  the  line  A  D  (see  this  Profasor's  figure)  be 
considered  as  a  cylinder,  on  which  is  rolled  a  sheet  of  paper, 
divided  into  the  two  parallelognuns,  A  F,  C  E,  the  farmer  being 
coloured  black,  and  the  latter  red ;  then,  when  the  paper  is  vxf 
rolled,  it  will  be  easy  for  the  student  to  comprehend  the  generation 
of  the  rectangles,  and  also  their  constant  ratio  to  each  other,  which 
(Euclid  i.  6,)  is  as  A  E  to  £  D,  or,  in  the  Professor's  example,  as 
5  to  1. 

Again,  if  A  C  D  E,  in  fig.  2,  represent  a  piece  of  paper  forming 
a  pa ralle Ingram,  as  A  i)^  and  ft  triangle,  as  A  B  C,  having  a  series 
■of  equidistant  lines,  as  N  M  L,  H  G  F,  &c.  &c.  drawn  parallel  to 
C  B  D,  and  on  whicli  the  res})eclive  proponions  of  C  B  to  B  D,  of 
N  M  to  M  L,  of  H  G  to  G  F,  &c.  &c.  are  written,  tlien  if  C  D 
represent  a  cylinder  on  which  tite  paper  is  rolled,  commenciDg  at 
C  D,  it  is  manifest  when  the  paper  is  unrolled  that  A  E  will  be  the 
part  first  visible,  and  as  it  continues  to  be  unfolded,  the  generation 
of  the  paralklogram  and  triangle,  and  also  the  ratio  of  their  rates 
of  iiicrea.«e,  by  the  numbers  on  the  parallel  lines,  at  any  instant  or 
position,  will  be  shown  in  the  easiest  and  most  familiar  manner. 


lingular  jtlmt  a  simp]^  and.  el<  ineniacy  treatise  adapted  to  their  com- 
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prehension  has  not  yet  been  published.  Ad  author  perhaps  could 
Dot  be  better  employed  than  \a  elucidating  the  principles  of  those 
sciences  which,  from  their  great  aod  important  applications,  are  so 
intimately  connected  with  the  most  profound  and  interesting  depart- 
ments of  human  knowledge. 

I  am  not,  however,  a  friend  to  the  introduction  of  motion  into 
the  conception  of  fluxiooal  quantitiea,  as  I  conceive  it  to  be  for^gn 
to  the  inoutry.  1  would  rather  contider  the  differential  calculos  as 
u  extension  of  the  science  of  algebra. 

Your  humble  servant, 

Ftynwvti,  JTigtS,  1815.  GbORGB   HaRVKY. 

X.  MiVty  Juice  o/*  Plants. 
Dr.  John  has  lately  examined  the  milky  juice  of  several  European 
plants.     1  conceive  tliat  a  short  account  of  the  results  which  lie 
obtained  will  be  acceptable  to  the  readers  of  the  Avnak  of  Phi- 


1.  Ijeontodm  Toraxicwm  {Dentylion). 
The  juice  of  this  plant  is  liquid,  and  milk-white.  It  has  a 
aweetish  and  very  bitter  taite,  with  a  ceriatD  degree  of  sharpness. 
Its  smell  is  similar  to  that  of  the  fresh  plant.  When  exposed  to  the 
air,  it  speedily  coagulates,  and  acquires  a  violet-brawn  colour.  The 
coagulated  sap  being  boiled  in  water,  communicates  to  that  liquid  a 
brown  colour  and  a  bitter  taste,  and  the  property  of  reddening 
litmus  paper.  The  undissolved  portion  is  white  and  elastic,  and 
similar  to  caoutchouc.  It  becomes  bruwn  by  exposure  to  the  air. 
Alcohol  acts  but  feebly  on  it,  dissolving  only.a  little  resin.  Tlie 
caoutchouc  hums  with  a  brilliant  fiame.  The  waten  solution  was 
precipiuted  by  oxalic  acid,  nitrate  of  silver,  nitrate  of  i^ercury,  and 
Ditrate  of  baryies.    Hence  the  c<Mistituenti  of  this  plant  are — 

Water.  A  trace  of  gutn  ? 

Caoutchouc,  An  acid. 

Bitter  extractive.  Muriate,    phosphate,    and    sul- 

A  sweet  substance  ?  phate    of   lime,    and  of   an 

A  trace  of  resin,  alkali.     . 

2.  Laciuca  Saliva  {Lettuce). 
This  plant  yields  hut  little  milky  juice.  According  to  John,  its 
properties  are  the  same  as  those  of  the  leontodon  taraxicum,  and  its 
constituents  the  same.  He  was  not  able  to  determine  whether  it 
contained  an  uncombined  acid.  From  the  known  soporific  powers 
of  the  juice  of  lettuce,  there  is  re^n  to  believe  that  it  cfmtains  a 
substance  similar  to  that  which  exists  in  common  opium.  It  would 
be  worth  while  to  examine  whether  the  juice  of  the  leontodon 
taraxicum  contains  the  same  principle. 

3.  Ficiu  Carica  (Kg  Tree). 
The  twigs  and  footstaUcs  of  this  tree  yiel^  a  milky  juioe,  wKic^ 
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speedily  coagulate!  io  liie  air,  antl  beconat  a  tmumrent  amfff 
liaviqg  the  comiitenn  ioA  ItisUe  (tf  wax.  Tlie  fresn  sap  be*  a 
bitterish  ftnd  «striagt:Dt  MM^i  bfit  predMCCi  no  chaagc  upon  th« 
solutioos  of  iFpRr  Wftlcr  dttwivM  «  eualt  partiou  of  the  co«fu-< 
lated  Gap.  Alcohol  at  a  boiliog  temperature  di^^lves  aboat  a  tbtTd 
of  it }  but  (he  resiaous  substasoc  thus  diiiolved  precipitates  i^n  ^ 
th«  liquid  coob-  Th«  usdiiaolved  ponioi]  pweeu^s  the  prtwrtiu  of 
paoutcfaouc.  Mtuw  tba  (K^Utuentf  of  this  tap  v^  as  follows  ti-* 
Caoutchouc.  '  A  f"«  of  cxtnctlve,  sotuUr  m 

Resin,  soluble  Milf  Id  bstliKg         water, 
alodtol.  Salts, 

4.  PUaims  Oeddmtalu  {PImte-Tree). 
The  baHt  and  wood  «f  these  tFtei  whM  young  contain  a  milliy 
juice.    Tbb  juKe,  acoonKag  t»  John,  coattius  the  following  coa< 


Water.  A  very  stnall  quantity  of  nunmy 
Bcsin,  soluble  in  bailisg  alcohol        matter. 

only.  .  Pboqiboric  acid. 

Caotttcboua.  Salts. 

XI.  Account  of  a  dreadful  Accidptt  at  Heaion  Main  Colliejy 
near  Newcoitle.* 

1%k  colliery  is  ntuated  iu  the  bed  of  coal  called  tKe  high  mail]. 
It  is  of  a  coDfitdeiabla  depth,  about  1 10  fhthomsi,  and  tlie  shaft  it 
utuat«d  at  (he  lower  extremity  of.  th«  mine.-  .The  shaft  is  dinded 
by  bouding  all  the  way  dowu,  so  that  the  same  opening  setvfd  for 
the  up  and  down  oaat  shaft.  The  seanj  towards  the  rise  had  be«a 
formerly  worked  as  a  coUteiy,  uodtr  the  name  of  Heaton  B«tk% 
by  shafts  distinct  fron  the  present  working,  which  shafts,  when 
(he  colliery  was  given  up,  were  covered  over  with  boards  and  earth. 
In  the  course  of  time  these  old  workings  had  become  filled  with 
water ;  and  the  maDagers  of  the  present  colliery  being  well  aware 
of  the  danger  attending  so  large  an  accumuIstioD  of  water,  the 
workings  were  proceeded  in  with  the  utmost  caution. 

The  mine  was  very  much  subject  to  what  the  colliers  call  the 
creep,  which  is  a  gradual  SUing  up  of  the  horizontal  p&ssages.  It 
had  been  customary  for  some  time  past  to  bore  io  various  durections 
i^n  the  lines  the  men  were  wwking,  in  order  to  ascertain  whether 
any  body  of  water  lay  concealed  io  the  adjacent  cavities.  Tliia 
precaution  was  about  to  be  put  in  practice  at  nine  o'clock  on  Wed- 
nesday the  3d  of  May ;  but  before  that  time  had  arrived,  (between 
three  and  fisur  o'clock  in  the  morning,),  a  dreadful  msh  sf  water 
eame  through  the  roof  in  the  north-west  part  of  the  collieiTi  and 
continued  to  flow  with  such  rapidity,  that  only  20  men  ano  btm 
were  enabled  to  make  their  escape.    In  a  very  short  time,  the 

•  ms  accsiiDl  ii  parlly  dnwn  no  frMp  priTCte  IsfHwUtoii,  tind  pvUi  Cmn 
Ibe  TjDc  Hercw^  ha  tHj  »,  XM. 

<; 

Dcinz.aoy  Google 


ISIS.]  iAir  inVenA  ^ 

mrter  cliMed  ip  fbc  lowri-  ihoBili  of  the  ibift ;  irtid  ttM  n^t  ft 
loie  to  tlie  height  of  24  fatboihs.  Some  ftiht  Jkopn  facing'  etim-- 
tained  that  the  men  below  woilltl  fetiK  to  the  fc^h«r  p*m  ef  iht 
woAings,  which  wen  seM  to  b«  afabfc  ibe  Wfe\  «f  tt^e  wkMf  iit  the 
sbafti  erery  exeHion  lim  used  to  c^it «  eemiiratrieatiwi  wMi  tlwm 
by  the  old  workings.  Considerable  Aiflhiullie^  fibwei«i-j  jmatrnti 
Stetaativka.  The  Tiihbiih  which  corei^  iitnl  eMcAed  *p  fhe 
mouths  of  two  old  shafts,  when  deprired  of  the  M^^Mirt  of  tb* 
mtei^  fell  in,  dra^hg  Moo^  with  it  somte  trees  wMch  iMi'bten 
rianted  rmrnd  the  apvi.  An  old  shaft,  iA  fibirt  of  H^toB  Hallj 
has  Dsti  bow^TCh-,  pnnnted  a  htce  tmpediiBeiti,  aM  tnoMjiieiRly 
fevery  exeition  is  winf  to  open  a  ctHnfituiihaitfiA)  I7  itiM  way. 
They  had  uncovered  th^  pit,  tind  mched  the  scaffiildiB);  on  SittiTAlf 
^  9tht  which  was  fire  fethomsfrohi  the  mr£ice;  aad  we  tmder- 
atsnd  Ui^r  effinU  are  MkHy  to  be  atictiessfiiV  if  not  pftWiittd  t^  ttt 
accumulation  of  ihAimtoable  air,  with  whtch  the  DM  wottihfl 
Bfipear  tB  he  filledi  Evfcr  sinee  the  aceidetif)  tbite  Irirge  M^nes 
(6Qeaf  130  hoise  poorer)  have  been  eosMaiitl^  emplDycd  h)  £aV' 
ing  the  water  from  the  pit,  at  the  rate  of  abaxit  120U  gallons  ptt 
minute,  yet  on  FriiiBy  momiDg  it  wn  ftAind  to  hteni  arailttd  the 
ke^  b(  8 1  Mioms  ep  the  shafts  In  th»  everting,  htmever,  At 
w4ter  bad  decreased  abmit  three  feet^  and  M  undenWd  has  eoh^ 
tiaved  to  decrease  since  thst  tiiAe;  m  that  lio  doobt  is  now  eitter- 
taiued  of  the  colliery  being  at  some  future  period  agtib  At  to  wdil. 
We  itow  eome  to  state  the  extent  of  the  (ftbaniir.  Mr.  MRIer 
(the  uifderviewer,  who  liu  left  a  wife  sodeigW  cbimea],  SQ  wurfc^ 
men,  42  boys,  and  37  bones,  tife  pistislibd;  and  S5  widows, 
with  fibont  80  children,  are  left  to  faedidaa  the  rnHltk  teuh  tt  their 
batbnds  abd  ialben. 


Aitricix  Xllt 

New  Palefils, 


Jbflft  GAaipmttfift,  Trt»ro ;  for  a  knaptadc,  MAiAt  pttfeniTs  Hit 
ma  cening  h^tneta  it  and  the  b«ck  j  aad  k  pMieh  in  tront  tiO- 
pended  frwin  the  shoulder  strips  of  nU  iMMjMKk,  ao  w  to  ceud- 
tetact  its  weight.    Jan.  20,  18l£. 

J*A«  RAi7ZH>»nr,  OKftwd-street;  for  eflrtaitt  hnpravettifiAts  in 
th6  cooEtrutftJofi  ctf  dloptrie  teleseopeA    Jan.  2O,  1816. 

Jambs  Miller,  I^ve/pOol;  for  certtfin  ioiptoveHteDU  io  Ae 
aWrttt^Kitioft  «f  stilts,  fuhiacei,  6hiianeys,  and  ether  ttpjfnhtus 
o«tem«i<ted  with  the  Art  of  disttlMtiotr.    Jatt.  28,  1«15. 

ioati  WoOB,  MtfDchester,  dock-maker;  f«r  betitait  inifintti- 
ments  in  machinery,  used  for  preparing  and  spinniin^  cblton-Mol 
Md  MTTtJut  M^r  articles.     Feb.  4,  181$. 

JosKPu  Taylor  and  Pkibk  TA4iioK>  MaocAtester,  ftMtchiiM- 
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makers ;  for  certaiD  improremenls  io  the  loom  to  b«  used  in  wenr- 
ing  cotton,  wonted,  silk,  or  other  cloth,  made  of  any  two  or  more 
of  the  said  matenals.     Feb.  4,  1815. 

Jakbs  Thomson,  Primrose  Hill,  LdDcashlre ;  for  eertaia  im- 
provements in  the  process  of  priatio^  cloth  made  of  cotton  or 
linen,  or  both.    Feb.  4,  1815. 

William  GsirFiTH,  Giltspur-street,  London ;  for  an  improved 
toast-stand.     Feb.  7,  1815. 

RicBARD  JoNBS  TottLiNSOif,  BHstol }  for  certain  imptore- 
ments  in  the  method  of  framing,  constructing,  or  putting  toge- 
ther the  rooi^  of  buildings,  or  the  parts  thereof.     Feb.  9,  1815. 

William  Moult,  Bedford>square,  London ;  for  a  mode  of 
€vaporatioD  and  sublimation.     Feb.  13,  1815. 

JosKPH  BuRBKLL,  Thetford,  Norfolk ;  for  an  invention  to  be 
used  as  a  support  and  saf^uard  in  getting  in  and  out  of  chaise^ 
and  other  two-wheeled  carriages. ,   Feb.  21,  1815. 

JoNAB  DvBB,  Wootton-under-edge,  Gloucester;  for  an  im- 
proved frame  or  machine  for  shearing  of  woollen  cloth.  Feb.  2li 
1815. 

Samuel  Brown,  Marit  Lane,  London ;  for  a  rudder  and  cer- 
tain ^paratus  connected  therewith,  for  governii^  ^pe  and  vesseli 
of  all  descriptions,  with  much  more  certainty  and  e^ct,  and  for 
producing  various  advantages  not  hitherto  practised  or  known. 
Feb.  28,  1815. 

Ralph  Dodd  and  Georgb  Stephsnbon,  Killingworth,  North- 
umberlaud ;  for  various  improvements  in  the  comtruction  of  loco- 
motive engines.     Feb.  28,  1815. 

William  Mitchbll,  Glasgow,  and  John  Lawton,  King- 
street,  Snow-hill,  London  ;  for  a  fock  and  key  applicable  to  varioui 
'purposes.     March  7i  1815. 

Thomas  Deakin,  Lodgate-hill,  London;  for  a  portable  kitchen. 
March/,  1815. 

DuDLET  Adams,  Fleet-street,  London ;  for  certain  improve, 
ments  in  the  construction  of  paper  vellum  tubes  for  telescopes,  and 
other  optical  pajts  of  telescopes.     March  7)  1815. 

William  Wood,  Shadwell,  Middlesex;  for  the  manufactoie 
of  a  material  or  materials,  and  the  application  thereof  to  the  more 
eSectually  making  water  tight  and  sea-worthy  ships  and  all  other 
vessels,  which  he  denominates  adhesive  felt.    March  9,  1815. 

RoBKRT  Dickinson,  Great  Queen-street,  Lincoln's  Inn-ficldt, 
London;  for  certain  improvemfnts  in  the  making  or  febrication  of 
sundry  tools,  implements,  or  articles,  used  in  various  arts  or  moQi- 
pulations,  or  the  ordinary  occasions  of  life.     March  14,  1815. 

John  Mills,  Holywell-street,  St,  Clement's  church-yard, 
Strand,  London  ;  for  improved  elastic  srays  for  women  and  chil- 
dren ;  and  also  to  give  relief  to  women  in  a  stafe  of  pregnancy. 
March  14,  1815. 

Elizabeth  BevBBiDGE^  Hatton-garden>  London;  forRoin- 
prored  bedstead.    March  14,  1815. 
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Tbo  obtervadona  m  rach  line  of  tbc  lable  apply  to  a  period  of  tWMty-foor 
houn,  WinniDg  at  9  A.  M.  on  lite  day  indicated  in  tlw  first  column.  A  da*b 
aennlci,  tbat  tlw  retnlt  ia  Inrlnded  in  the  nm  fallowing  obierTstiotir 
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«7«  MeleoftibgUat  JeitmL  [Jukb,  1815. 

REMARKS. 

fauftk  JTmiA,— A  Momer-lUa  day,  with  •  breeze  el  -wlad :  CImu  formed 
aliont  DOOD,  and  canKnaed  zfttt  >iiR.-4<^<  )>««>>>  <o  Cfrrodrslui :  mim  nin  fal- 
lowtd.  S.  0*CicaiI,  a.m.  Sppareatly  with  Cfrrottrofut  from  Cirm:  duriDg  tka 
middle  af  the  d^y  Ihu  (aic  place  ik  flaWMftth-aflifc  9,  *.'  li.  dtereut,  caIn,  irHk 
dew  on  the  jpao :  ibiwen  follow^  :  after  which  Cumu/nt  and  CCmu.  4.  Much 
dewi  CImu,  follnwedby  CirTiu(ra(u(:  a  few  lurge  dropi  about  lun-Mt  S.Huch 
iew :  Cirruf.  6.  The  lame:  low  riiniufi  prerailed  aflrrwardj,  tome  of  then 
f^Mal  with  Gnottrtli:  Ihm  a  ihallow  bed  of  Cumabalratia,  eodiog  at  tun-*e((B 
ClmtUaU^:  the  Frening  twili^t  opake,  dewy,  and  ntftued  with  red.    8.  Cu. 


Cimu  gB«e  the  clBodt  U  tppTtrailce  of  active  ^IMttltily  t  but  the  wfaole  eodci 
U  tXtvUt^t.  S.  A  CMftned  mixture  oX  tHe  mbdlGcaKots,  ii  yttterdsy,  wtlk 
theadditlaA6tUle:  toibe  dfopi  by  10  a.m.  aud  a  Anwer,  p.  n.  lO.  Heaiy 
•howert,  a.m.;  cloudy,  p.m.  11.  Wind,  a.  H.  S.  W,:  the  clondi,  tAihgled  with 
the  imokt  of  the  dtf ,  came  Back  Rnm  tbc  &.  al  MiUMI.  12.  a.  n.  The  clondt 
nihcred  ^e  in«le,tllt!  Oamau  Mp^iUg :  p.  m.  UIb  iAMiu  dppeored,  Hid  after  upifc 
diitaiit  thndertoS.W.  Vre  had  aitTDwer.  13.  a.  m.  Citnu,  Ob-moiniutui .-  mucit 
de«,  the  large  drapi  cf  whidl  >parkled  in  the  lu*  with  the  pritidaiiE  cotoun: 
vartvu  DDdificatiaM  of  eland  fallowed  :  about  one  p,  m.  it  ihandeted,  N, :  thct 
Bearer,  with  lishtalnc,  9.:  tiie  4ind  ihirhDilo  ibal  poiai,  webadahenvy  ihnwft 
^om  W.wUhbaU:  wiod  and  r^a  at  nifbt.  U.  a.m.  Ckmdy,  wIMdy:  Ctm*U- 
jlratai:  klittleiimw;  iwallowifkhDailBc  themeadowi.  1ft.  OhmAi, inececdek 
^  OOTmtMtrotiu ;,  the  wlDd  moderate.  IS,  The  Mme  i  there  were  iadicalioBi  <tt 
bo«T  fnMt  (hii  maraiai.  17.  Boar  fml :  Otmulnttatiu:  at  aighl  CirnulTotvi, 
f/oA  a Inkar  corona.  18.  a.  ai.  A  few  diopi  daria^  the  anion  ef  wrBc  cloadi, 
wblcfa  became  CannikKranh  10.  a.  m.  Loeae  Qw— hi;  at  night  Cima,  and 
afterwardi  a  -^tey  large  wMte  taaar  h«lo,  '  BO.  OtercaM,  drl^jriag :  a  ball 
^wer,  p.m.:  at uighla Innar halo,  *«;  nnal),  the  prlmatU  rtog  toncbinga 
0>Toaai)ithin.  31.  Mach  cloud  nd  wlad  ;  wet  foreMm  aad  oigM  :  thegreatett 
dcpreMUn  of  the  barometer  (bat  ha)  oocarred  In  the  praert  year.  SB,  SS.  Hack 
cloud,  Windy !  rmnW  interval!.  «.  Wiady  i  riOHdj :  rain,  a,  m,  With  a  litth 
Kail :  Id  the  ercnhig  the  Cwnalf  db)ieraed  r^ldly,  With  JWmM  aad  Orroifroff  tn 
Ih  botiaon.  SB.  Vatlao)  etondi,  ending  it  nXn,  of  whieli,  howmar,  vetj  little 
mi  nighl.  «»>  St.  Wiady,  TariaMe  t  toue  drtpplpg.  «B.  A  Itttle  talo  early, 
thca  CWnJWfr"*"-  *•■  0«"l«ft««tJ  mwng  breeae;  drtppiag:  Ifae  Ofrroc*. 
■talM  appeared,  ttn»lenHy,aifM'ie«eral  Myipasti  aStreftaat  AlgM.  30.  Cir- 
Ttaamtm,  which  p«M«d  taCfiTMtraM:  p;tt.  (epon  tbc  wind  bedomlDg  S.E.) 
fata.. 

Vindt  vatiable,  but  for  Ibe  matf  part  Northerly. 
Baromcleri  Greaiart hei^t 30-85 inchei, 

t<«it se-T* 

Ueaa  of  the  period   ..,.,., SS'783 

ybeMMn^M:  Greamthetgfcl...A' 70* 

L«a»t 88 

Mean  of  (be  period 48*58 

EiwpoMdatt,  1-99  inch.      lUiB.sm  iBchei, 
ToTtomXi  rt/U  MmU,  S,  1810.  L.  HOWARIX 
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